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SECTION  1 


INTRODUCTION 

At  the  request  of  Mr.  Gary  Nault,  Headquarters  Air  Combat  Command,  and  the 
509*  Civil  Engineering  Squadron,  Armstrong  Laboratory/Occupational  Environment 
Branch  Water  (AL/OEBW)  visited  Whiteman  Air  Force  Base  (AFB)  with  support  from 
Mitretek  Systems  (AL/OEBW  contractor)  to  observe  and  analyze  the  Whiteman  AFB 
Industrial  Wastewater  Treatment  Plant  (IWTP).  The  site  visit  occurred  9-13  December 
1996  and  was  coordinated  through  the  Whiteman  AFB  509*  CES/CEV.  The  principal 
Whiteman  AFB  points  of  contact  for  the  AL/OEBW  team  were  Mr.  Jerry  Whitford  and 
Mr.  Darrell  Tackett.  AL/OEBW  team  members  on  this  project  were  Master  Sergeant 
Mary  Fields,  Team  Leader,  and  James  Morgan,  a  Principal  Engineer  and  Hydrologist  for 
Mitretek  Systems,  Inc.  The  site  visit  was  organized  into  three  distinct  activities  that 
occurred  during  three  consecutive  days.  The  activities  were: 

1)  initial  familiarization  with  the  base  industrial  operations  and  the  domestic 
wastewater  treatment  plant, 

2)  site  visits  to  some  important  shops  generating  industrial  wastewater,  and 

3)  observation  and  sampling  of  industrial  wastewater  at  key  locations  within 
IWTP  operations. 

After  completion  of  the  above  activities,  the  AL/OEBW  Field  Team  made  an  initial 
assessment  of  problems  and  operations  impacting  the  IWTP  and  developed  preliminary 
results  and  recommendations.  The  initial  field  review  results  and  recommendations  were 
organized  within  an  out-briefing  outline.  The  out-briefing  was  held  Friday,  13 
December  1996  with  interested  parties  at  Whiteman  AFB.  The  initial  findings  and  IWTP 
assessment  were  reviewed  at  that  time. 


1.1  Purpose 

The  purpose  of  the  site  investigation  activities  at  Whiteman  AFB  was  to: 

1)  develop  a  general  understanding  of  the  Whiteman  AFB  industrial  and 
wastewater  treatment  operations  and  capabilities, 

2)  identify  and  observe  potential  flight  operations  and  wastewater  discharges 
adversely  impacting  the  IWTP, 

3)  identify  and  observe  operations  of  the  IWTP  impacting  worker  safety  or 
effluent  quality,  and 

4)  develop  recommendations  and/or  a  plan  of  action  to  address  any  issues  having 
an  adverse  impact  on  the  IWTP. 
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The  purpose  of  the  site  visit  was  accomplished.  Initial  observations  and 
recommendations  from  the  AL/OEBW  Field  Team  were  provided  to  Whiteman  Air  Force 
Base  persoimel  at  the  out-briefing.  A  copy  of  the  AL/OEBW  Field  Team’s  out-briefing 
outline  is  provided  as  Appendix  1 .  The  purpose  of  this  report  is  to  present  follow  up 
information  developed  as  a  result  of  the  field  investigation.  An  important  fimction  of  this 
report  is  to  integrate  the  sample  data  collected  from  the  IWTP  on  12  December  1996  and 
other  written  technical  information  obtained  during  the  Whiteman  AFB  site  visit  with  the 
observations  and  recommendations  made  during  the  visit.  This  approach  will  allow  the 
509th  CES  to  develop  decisions  for  managing  and  treating  the  industrial  wastewaters 
generated  by  the  current  flight  operations  in  a  manner  that  will  cause  minimal  disruption 
to  other  base  operations. 


1.2  Background 

Whiteman  AFB,  Missouri  is  the  home  of  the  509*  Bomber  Wing.  The  509*  Bomber 
Wing  is  comprised  of  the  most  technically  advanced  and  sophisticated  airplane  in  the 
world,  the  B-2  Stealth  Bomber.  An  A-1 0  fighter  squadron  and  helicopters  are  also 
located  at  Whiteman  AFB.  Prior  to  these  new  air  wings’  location  at  Whiteman  AFB,  the 
primary  base  occupant  was  the  35  T'  Missile  Wing.  The  location  of  the  new  air  wings  at 
Whiteman  AFB  has  impacted  a  large  number  of  base  operations  that  generate  industrial 
wastewater.  Sverdrup  Corporation  conducted  an  industrial  wastewater  pretreatment 
survey  in  the  spring  of  1995.  Thebase’sprimary  occupant  during  the  1995  pretreatment 
survey  was  still  only  the  35  P*  Missile  Wing.  Operations  supporting  the  mission  of  the 
B-2  Stealth  Bomber  generate  wastewaters  containing  many  contaminants  not  historically 
associated  with  the  industrial  activities  on  Whiteman  AFB.  Addition  of  the  A- 10 
fighterwing  has  resulted  in  additional  jet  engine  maintenance  activity  and  plane  washing 
wastes.  Consequently,  the  hydraulic  and  organic  characteristics  of  industrial  wastewater 
at  Whiteman  AFB  have  changed  since  the  original  IWTP  was  designed. 

The  new  509*  mission  has  had  many  impacts.  One  impact  of  the  new  mission  is 
heightened  concern  for  worker  safety.  Many  components  used  for  construction  and 
maintenance  of  the  B-2  are  hazardous  materials.  As  such,  special  training  and  medical 
monitoring  has  been  provided  for  some  workers  that  could  be  exposed  to  chemical 
hazards.  Workers  at  the  IWTP  have  not  been  subjected  to  an  annual  medical  monitoring 
program  designed  to  monitor  exposure  to  chemical  hazards.  Odors  similar  to  rotten  eggs 
or  hydrogen  sulfide  have  been  reported  by  many  plant  operators.  Some  workers  believe 
headaches  and  fatigue  they  experience  may  have  been  related  to  the  odors.  A  health  and 
safety  incident  occurred  at  the  facility  in  August  1994  that  resulted  in  plant  shut  down. 
Employees  experienced  acute  respiratory  tract  irritations  which  required  medical 
attention.  A  concern  for  personal  safety  at  the  IWTP  has  been  generally  expressed  by 
many  parties  involved  with  the  industrial  wastewater  treatment  operations.  The  adequacy 
of  industrial  wastewater  pretreatment  and  questioning  of  the  need  for  industrial  treatment 
facilities  had  also  become  issues  because  suspension  of  the  IWTP  operations  since 
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September  1996  had  not  resulted  in  an  apparent  effluent  violation  of  the  National 
Pollutant  Discharge  Elimination  System  (NPDES)  permit  governing  discharges  from  the 
Federally  Owned  Treatment  Works  (FOTW).  This  backgroimd  information  was  very 
useful  to  the  AL/OEBW  Field  Team  when  evaluating  actual  operations. 


1.3  Overview  of  Industrial  Operations 

The  principal  industrial  operations  at  Whiteman  AFB  are  associated  with  support  of 
the  509*  Bomber  Wing.  Flight  operations  and  maintenance  in  support  of  the  A- 10  fighter 
wing  and  a  helicopter  squadron  are  also  believed  to  significantly  impact  the 
characteristics  of  the  industrial  wastewater  at  the  base.  Typical  industrial  activities 
performed  at  Whiteman  AFB  are: 

•  jet  engine  maintenance  and  repair, 

•  non-destructive  structural  inspection  activities, 

•  routine  airframe  maintenance, 

•  plane  fueling  operations, 

•  petroleum  storage, 

•  hydraulic  maintenance, 

•  plane  washing, 

•  aircraft  deicing, 

•  Aircraft  ground  equipment  (AGE)  operation  and  maintenance, 

•  corrosion  control, 

•  electrical  equipment  and  instrument  maintenance, 

•  equipment  testing, 

•  refueling  vehicle  maintenance, 

•  photographic  development  laboratory, 

•  fire  protection  and  fire  protection  hydrant  testing, 

•  vehicle  and  AGE  washing, 

•  floor  cleaning  in  shops  and  hangars,  and 

•  other  routine  aircraft  maintenance  activities. 

Wastewater  generated  from  these  industrial  activities  is  generally  believed  to  be  similar 
to  the  wastewater  generated  from  comparable  activities  at  other  Air  Force  facilities. 


1.4  Description  of  Industrial  Wastewater  Treatment 

The  Whiteman  AFB  industrial  wastewater  treatment  system  is  comprised  of  six 
primary  elements.  The  design  and  construction  of  the  system  was  initiated  before  any  B- 
2s  were  operational.  Most  of  the  industrial  treatment  facilities  were  designed  during  the 
1991  time  period.  The  primary  industrial  wastewater  treatment  elements  are  the:  1) 
industrial  wastewater  pretreatment  units  (e.g.,  oil/water  separators),  2)  industrial 
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wastewater  collection  system,  3)  aqueous  film  forming  foam  (AFFF)  surge  facilities,  4) 
industrial  waste  equalization  facilities,  5)  the  IWTP,  and  6)  the  FOTW.  Each  element 
serves  an  important  purpose  with  respect  to  the  conceptual  design  and  operation  of  the 
industrial  wastewater  treatment  system. 

The  principal  design  function  of  each  element  is: 

•  industrial  wastewater  pretreatment  units  (e.g.,  oil/water  separators)  are  in 
place  to  remove  shock  loads  of  oil  and  grease  or  suspended  solids, 

•  the  collection  system  conveys  the  industrial  wastewater  fi-om  its  source  to  the 
IWTP  for  initial  treatment, 

•  the  AFFF  surge  facility  provides  temporary  storage  for  high 
oxygen-demanding  wastes  associated  with  fire  protection, 

•  equalization  facilities  normalize  extreme  variances  of  hydraulic  and  organic 
wastewater  characteristics, 

•  the  IWTP  provides  the  principal  pretreatment  for  industrial  wastes  to  ensure 
compliance,  and 

•  the  FOTW  primarily  treats  domestic  sewage  for  compliance  with  NPDES 
Permit  No.  MO-0029378,  but  it  also  provides  a  secondary  or  last  option 
capability  to  treat  industrial  wastewater  and  ensure  permit  compliance  at  a 
point  of  discharge  to  waters  of  the  State  of  Missouri. 

A  map  of  the  Whiteman  AFB  industrial  area,  IWTP,  and  flight  line  area  is  presented  as 
Figure  1. 


Figure  1 :  Whiteman  AFB  Industrial  Area,  IWTP  and  Flight  Line 
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1.5  Problem  Summary 


Many  questions  and  uncertainties  concerning  operation  of  the  IWTP  have  been  raised 
by  managers  and  workers  at  Whiteman  AFB.  Some  of  the  more  critical  issues  are: 

•  Workers  are  concerned  that  they  are  exposed  to  unknown  chemical  hazards  at  the 
IWTP  that  may  affect  their  health. 

•  There  is  no  certainty  of  the  industrial  wastewater  character  at  Whiteman  AFB. 

•  The  impact  of  individual  industrial  shops  at  the  base  on  environmental  operations 
is  not  adequately  known. 

•  Management  is  concerned  industrial  wastes  may  cause  the  FOTW  to  not  comply 
with  the  NPDES  discharge  limitations. 

•  Are  there  odors  at  the  IWTP  and,  if  so,  what  are  they? 

•  Does  the  IWTP  work  effectively? 

•  Is  the  IWTP  actually  needed? 

•  How  can  wastewater  foaming  be  prevented? 

•  Will  an  oil/water  separator  eliminate  any  remaining  industrial  wastewater 
problems? 

Not  all  of  the  concerns  listed  above  can  be  addressed  by  an  engineer  or  field 
investigation.  Some  issues,  such  as  those  dealing  with  worker  health,  are  best  assessed 
by  physicians  and  industrial  hygienists.  However,  most  of  the  concerns  raised  about  the 
Whiteman  AFB  industrial  wastewater  treatment  system  can  be  addressed  by  a  systematic 
engineering  evaluation  of  the  industrial  waste  system. 

1.6  Approach 

The  AL/OEBW  Field  Team  used  a  systematic  approach  to  assess  the  industrial 
wastewater  system.  The  approach  is  outlined  below. 

•  The  initial  step  was  to  become  familiar  with  the  general  wastewater  permits 
and  discharge  requirements  imposed  on  the  base. 

•  A  second  step  was  to  develop  an  understanding  of  the  basic  design  and 
operational  capabilities  of  the  wastewater  treatment  facilities. 

•  The  third  step  was  to  characterize  the  industrial  processes  and  operations 
generating  wastewater. 

•  Industrial  waste  samples  were  collected  and  observations  of  the  industrial 
treatment  plant  operations  were  made  to  determine  what  was  working  and 
what  was  not. 

•  Finally,  all  the  information  was  integrated  and  analyzed  as  a  system  to  assess 
what  is  known,  what  changes  need  to  be  made,  and  what  information  is 
needed  to  address  unanswered  issues. 
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SECTION  2 


INDUSTRIAL  WASTEWATER  UNIT 
DESCRIPTION,  OPERATION  ANALYSIS,  SAMPLE  DATA 

and  OBSERVATIONS 


The  AL/OEBW  Field  Team  reviewed  the  FOTW,  the  IWTP,  and  several  industrial 
shops  during  their  site  visit.  Numerous  reports  (e.g.,  IWTP  Design  Specifications  Bid 
Package,  IWTP  Unit  Operation  Manuals,  NPDES  Self  Reporting  Data),  observations  and 
photographs  of  activities  and  issues  impacting  the  industrial  waste  treatment  system  were 
collected.  This  information  has  been  used  to  understand  and  assess  the  operation  of  the 
individual  industrial  wastewater  units  as  elements  of  a  system.  IWTP  operations  were 
unexpectedly  initiated  for  one  day  during  the  field  teams  site  visit.  Several  sets  of 
industrial  wastewater  samples  were  collected  by  the  AL/OEBW  Field  Team.  The 
analytical  data  obtained  from  the  sample  analysis  has  helped  facilitate  evaluation  of  the 
plant  operations. 

The  industrial  wastewater  units  discussed  in  this  section  are:  1)  base  operations 
generating  industrial  wastewater,  2)  the  FOTW,  and  3)  the  IWTP  individual  operating 
units.  Both  base  operations  and  the  FOTW  have  many  individual  shops  or  operating 
treatment  process  components,  but  for  purposes  of  information  management  in  this  report 
they  are  addressed  as  a  whole  operating  unit.  However,  the  IWTP  treatment  process 
components  are  addressed  individually.  Industrial  waste  systems  not  visited  by  the 
AL/OEBW  Field  Team  (e.g.,  AFFF  Surge  Tank,  main  industrial  shops)  are  not  discussed. 

This  section  of  the  report:  1)  identifies  the  operations  imits  reviewed,  2)  briefly 
describes  their  function  or  design,  3)  presents  sample  data  developed  by  the  AL/OEBW 
Field  Team,  4)  describes  observations  related  to  the  unit  operations,  5)  presents 
photographs  of  important  issues  or  observations,  6)  and,  for  some  units,  develops  an 
initial  analysis  of  information  necessary  to  assess  the  industrial  wastewater  system  as  a 
whole. 


2.1  Characteristics  of  Base  Operations  and  Industrial  Wastewater 

Base  operations  and  wastewater  character  have  changed  dramatically  since  Sverdrup 
Corporation  designed  the  IWTP.  Because  the  mission  of  the  509”’  Bomb  Wing  is  so 
unique  and  had  not  been  previously  performed,  the  actual  characteristics  of  today’s 
industrial  wastewater  stream  is  not  reflective  of  the  one  anticipated.  In  general,  more 
constant  volume  and  uniform  high  strength  industrial  wastewaters  were  anticipated  by  the 
IWTP  design  team  than  were  actually  observed  and  sampled  on  12  December  1996. 
Observations  of  the  AL/OEBW  Field  Team  at  the  Structural  Maintenance  and  Corrosion 
Control  shops  indicate  that  water  conservation  and  pollution  prevention  (P^)  practices  in 
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coordination  with  an  effective  environmental  management  system  have  had  a  positive 
impact  on  both  the  volume  and  strength  of  industrial  wastewaters  generated  by  these 
shops.  Although,  some  improvements  can  still  be  made  at  these  shops,  observed 
operations  generally  minimized  wastes.  Good  environmental  management  practices  are 
likely  responsible  for  the  industrial  wastewater  characteristics  that  AL/OEBW  personnel 
observed.  The  observed  industrial  wastewater  was  comparable  to  domestic  sewage  in 
strength.  Additional  information  developed  by  the  AL/OEBW  Field  Team  through 
interviews  with  base  personnel  indicate  that  base  operations  most  likely  to  impact 
industrial  wastewater  character  significantly  are  fire  protection  and  testing  and  petroleum 
spills  or  environmental  incidents  that  surge  or  create  immediate  organic  and  hydraulic 
loads. 

Fire  protection  training  and  hydrant  testing  can  generate  hydraulic  surges  (volumes 
estimated  at  100-250,000  gallons  by  base  personnel)  of  industrial  wastewater  containing 
three  (3)  and  six  (6)  percent  AFFF.  Wastewater  containing  AFFF  can  foam  in  a  manner 
that  presents  health,  safety  or  operations  problems.  For  example,  wastewater  foam  can 
overflow  a  tank  or  treatment  unit  and  short  circuit  an  electrical  motor  or  panel. 
Furthermore,  three  (3)  percent  AFFF  is  reported  to  have  a  BOD5  of  20,000  mg/1. 
Whiteman  AFB  workers  reported  that  volumes  of  AFFF  >100,000  gallons  are  sometimes 
generated  during  fire  hydrant  testing  periods.  A  fire  hydrant  test  generating  100,000 
gallons  of  three  (3)  percent  AFFF  can  potentially  exert  an  oxygen  demand  of  16,680 
pounds.  The  FOTW  daily  maximum  capacity  for  treatment  of  BOD5  is  approximately 
5,000  pounds.  An  organic  waste  demanding  several  times  the  daily  organic  treatment 
capacity  of  the  FOTW  could  produce  a  bacterial  kill  at  the  domestic  wastewater  treatment 
plant  that  would  result  in  NPDES  non-compliance  for  an  extended  period  of  time.  Large 
fuel  spills  (e.g.,  >1,000  gallons  JP4)  could  similarly  damage  the  Whiteman  AFB  FOTW. 
Industrial  wastewater  with  hydraulic  surges  of  AFFF  or  petroleum  hydrocarbons  pose  a 
potential  threat  to  the  performance  of  the  FOTW.  Figure  2  is  presented  to  indicate  a 
degree  of  foaming  possible  at  the  plant.  The  foam  is  estimated  to  be  15-20  feet  thick. 
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Figure  2:  Influent  wet  well  and  lift  station  at  the  IWTP  frequently  experiences 
foaming.  Photograph  taken  12/12/96 

2.2  Federal  Owned  Treatment  Works  (FOTW) 


The  Whiteman  AFB  FOTW  is  regulated  by  NPDES  Permit  No.  MO-0029378.  A  copy 
of  the  FOTW  permit  is  provided  as  Appendix  2.  More  stringent  permit  limits  begin  to 
apply  to  this  facility  beginning  1  June  1997.  The  domestic  wastewater  treatment  plant 
units  consist  of  1)  a  comminutor,  bar  screen  and  grit  chamber,  2)  two  primary  clarifiers, 

3)  two  rock  media  trickling  filters,  4)  two  final  clarifiers,  5)  chlorination  facilities,  6)  two 
anaerobic  digesters,  7)  sludge  filter  press,  and  four  wetlands  wastewater  polishing  ponds. 
Peak  design  flow  permitted  at  the  FOTW  is  2. 19  MGD.  Interviews  with  the  FOTW  plant 
operators  revealed  that  aside  from  foaming  and  occasional  petroleum  spills,  industrial 
wastewater  influents  do  not  generally  create  operational  or  NPDES  permit  compliance 
problems.  An  informal  AL/OEBW  review  of  the  FOTW  effluent  discharge  records 
confirmed  that  no  effluent  violations  had  occurred  during  the  past  quarter.  Presented  in 
Table  1  are  the  permitted  NPDES  general  effluent  discharge  limitations  for  the  FOTW  that 
will  soon  come  into  effect. 
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Table  1:  NPDES  Pennit  No.  MO-0029378  Effluent  Discharge  Limitations, 

Effective  Date:  1  June  1997 

Parameter  |  Unit  |  Daily  Max.  |  Weekly  Avg.  |  Mo.  Ayg. 


Flow 

MOD 

2.19 

1.26 

BOD5 

mg/1 

June  1-Sept.30 

15 

10 

Oct.  1- May  31 

20 

15 

C.O.D. 

mg/1 

June  1-Sept.30 

90 

60 

Oct.  1-  May  31 

120 

90 

T.  Susp.  Solids 

mg/1 

20 

15 

Oil/Grease 

mg/1 

20 

15 

pH 

SU 

Temperature 

“F 

Total  Copper 

mg/1 

.043 

.043 

Total  Lead 

mg/1 

.020 

.020 

Total  Zinc 

mg/1 

.150 

.150 

Cyanide 

mg/1 

.022 

.022 

Total  Phenol 

mg/1 

.100 

.100 

Total  Silver 

mg/1 

.0082 

.0082 

Ammonia  as  N 

June  1-Sept.30 

mg/1 

3 

2 

Oct.  1 -May  31 

mg/1 

4.5 

3.5 

A  review  of  the  most  recent  FOTW  quarterly  effluent  discharge  records  £ilso 
confirmed  compliance  with  the  more  stringent  limitations  that  begin  in  1997.  However, 
the  new  BOD5  effluent  daily  average  limit  will  be  10  mg/1  for  the  most  stringent  period  of 
1  June  through  30  September  and  the  actual  average  FOTW  effluent  BOD5  for  the  period 
1  September  through  30  November  1996  was  9.5  mg/1.  The  difference  between  the  new 
permitted  value  and  the  average  monthly  BOD5  is  only  .5  mg/1  BOD5.  Trickling  filter 
treatment  plants,  such  as  this  FOTW,  typically  cannot  remove  BOD5  below  5  mg/1.  The 
estimated  average  influent  BOD5  load  that  should  ensure  compliance  with  the  new 
effluent  limitations  under  normal  operating  conditions  is  approximately  3,150  pounds 
BODjper  day.  The  fall  quarterly  average  influent  BOD5  load  was  approximately  760 
pounds  BOD5  per  day.  Although  the  difference  between  operating  load  capacity  and 
actual  load  capacity  is  large,  a  safety  buffer  is  not  provided  since  shock  loads  can  disrupt 
sensitive  biological  wastewater  treatment  systems.  The  AL/OEBW  Field  Team  toured 
the  FOTW  on  10  December  1996.  Observations  showed  the  plant  was  very  well 
maintained  and  in  good  operating  condition 
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Table  2:  12  December  1996,  Whiteman  AFB,  Mo.  Industrial  Wastewater  Treatment  Plant  Sample  Analysis  Data 
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2.3  Sample  Data  Collected  from  the  IWTP  12  December  1996 


The  contents  (estimated  at  150,000  gallons)  of  the  IWTP  equali2ation  basin  were 
treated  at  the  IWTP  12  December  1996.  This  event  had  not  been  planned  for  by  the 
AL/OEBW  Field  Team,  but  represented  an  opportunity  to  collect  samples  of  the  IWTP 
operations  and  partially  characterize  the  industrial  wastewater.  Samples  were  collected  at 
three  different  intervals  of  the  influent,  clarifier  effluent,  DAF  effluent  and  the  final 
IWTP  effluent  from  the  Activated  Carbon  Filter  before  recycle  to  the  IWTP  equalization 
basin.  Except  for  BODj  analyses  all  samples  were  analyzed  by  Armstrong  Laboratories 
at  Brooks  Air  Force  Base,  Texas  (BAFB)  and  the  results  are  tabulated  in  Table  2.  The 
samples  collected  for  BOD5  were  analyzed  by  the  Whiteman  AFB  FOTW  laboratory. 

The  Armstrong  Laboratory  Sample  Analysis  Data  Sheets  are  provided  in  Appendix  2. 
Operations  analysis  of  the  sample  data  with  respect  to  individual  IWTP  units  or  treatment 
processes  is  presented  in  this  section  of  the  report.  Analysis  of  the  sample  data  with 
respect  to  the  broader  industrial  wastewater  system  is  presented  in  Section  3. 

2.4  Base  Industrial  Wastewater  Treatment  Plant 

The  treatment  components  of  the  Whiteman  AFB  IWTP  are  an  inclined  plate  clarifier, 
pH  adjustment,  dissolved  air  flotation,  sand  filters,  activated  carbon  filters,  sludge 
thickener,  sludge  filter  press  and  effluent  recycle  capability.  A  simplified  flow  chart  of 
the  industrial  wastewater  treatment  process  units  is  provided  as  Figure  3.  The  average 
design  flow  rate  or  design  hydraulic  loading  of  these  facilities  is  60  gpm  or  86,400  gpd 
during  continuous  twenty-four  hour  operation. 


Identification  Key  of  Numerical  Operating  Units 


1  Equalization  Basin 

2  Mixer 

3  NaOH  pH  Adjustment 

4  Nalco  defoaming  polymer 

5  Inclined  Plate  Clarifier 

6  Mixer 

7  H2  SO4  pH  Adjustment 

Figure  3:  Simplified  Process 


8  Alum  Addition 

9  Dissolved  Air  Flotation  Unit 

10  Sand  Filters  (2  in  series) 

1 1  Activated  Carbon  Filter  (2  in  series) 

12  FOTW  Sewer  System 

13  Sludge  Handling  and  Storage 

14  Sludge  Filter  Press 

Chart  of  the  Whiteman  AFB  IWTP 
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After  completion  of  the  site  visit,  the  AL/OEBW  Field  Team  reviewed  numerous 
records  and  documents  concerning  the  FOTW  and  IWTP  operation  and  design.  During 
the  post  site  visit  document  review  of  the  B-2  Support  Facilities  Industrial  Wastewater 
Treatment  Facility  Construction  Specifications  and  Bid  Documents  the  fimdamental 
IWTP  design  basis  assumptions  were  identified.  The  “as  built”  IWTP  design 
assumptions  are  presented  in  the  following  table. 


1 

"able  2:  “AsBuilf”{^  | 

Contaminant  or  Design 
,  '  Parameter 

Influent 

Concentration  mg/l  Waste  Load  mg/l 

EfifluentTreat. 

Dbyectw 

'  Tre^ent  Unit 

Max.  flow  (system) 

220  gpm 

N/A 

Average  flow 

60  gpm 

N/A 

pH 

N/A 

Biochemical  Oxygen 
Demand 

N/A 

AFFF*  (BOD5) 

2,000 

AFFF*  surge 

Chemical  Oxygen  Demand 

Suspended  Solids 

1,000 

720 

<1 

clarifier 

Heavy  Metals 

200 

144 

<10 

clarifier 

Oils/Grease 

2,000 

1,441 

<10 

DAF** 

Fuels 

100 

72 

<10 

DAF** 

Emulsified  Oils 

500 

360 

<10 

DAF** 

Solvents 

500 

360 

<10 

Carbon  Filter 

Phenols 

25 

18 

<10 

Carbon  Filter 

•  Aqueous  Film  Forming  Foam 
**  Dissolved  Air  Flotation 

Identification  of  the  design  specifications  were  necessary  for  the  AL/OEB  field  team  to 
perform  the  systematic  engineering  evaluation  of  both  the  IWTP  process  units  and  the 
industrial  wastewater  system. 


2.4.1  Equalization  Basin 

The  equalization  basin  consists  of  a  square  imderground  concrete  vault  and  dual  pump 
lift  station  adjacent  to  the  IWTP  building.  The  purpose  of  the  unit  is  to  normalize 
hydraulic  and  organic  contaminant  fluctuations  within  the  influent  of  the  IWTP.  The 
hydraulic  capacity  of  the  equalization  basin  is  approximately  150,000  gallons.  One 
potential  problem  with  this  unit  is  its  size.  An  equalization  basin  is  designed  to  mix  and 
normalize  operating  conditions.  Normal  operation  of  the  IWTP  is  eight  to  twelve  hours 
per  day  or  expressed  in  hydraulic  terms,  28,800  gpd  to  57,600  gpd.  Industrial  flows  in 
this  range  will  tend  to  flow  as  “plugs”  through  the  basin  and  not  normalize  contaminant 
fluctuations  effectively.  When  IWTP  operations  are  continuous,  residence  time  in  the 
equalization  basin  will  be  approximately  1.75  days.  Confined  quiescent  (>  3  hours 
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residence)  wastewaters,  such  as  those  held  in  the  equalization  basin,  will  frequently  turn 
septic  and  generate  noxious  odors  and  gases  that  are  highly  corrosive  to  concrete. 

Other  items  of  concern  related  to  this  unit  that  were  raised  by  IWTP  operators  were 
foaming  and  septic  conditions  that  produce  strong  “rotten  egg”  odors.  Both  of  these 
concerns  indicate  septic  conditions  occur  within  the  equalization  basin.  Significant 
foaming  was  observed  by  the  AL/OEBW  Field  Team  at  the  influent  wet  well  (See  Figure 
2)  and  hydrogen  sulfide  (HjS)  gas  was  also  measured  with  a  Draeger  tube  at  atmospheric 
concentrations  >50ppm.  According  to  Irving  Sax,  the  lethal  inhalation  concentration  of 
H2S  is  600  ppm  for  thirty  minutes.  H2S  concentrations  in  the  range  of  20-250  ppm  are 
serious  irritants  to  the  eyes  and  respiratory  system.  The  asphyxiant  action  of  the 
compound  is  due  to  paralysis  of  the  respiratory  center.  Some  health  risks  are  posed  at  the 
unit  from  H2S  gas. 

An  additional  observation  of  the  AL/OEBW  Field  Team  at  this  unit  concerns  safety. 
The  manway  entrances  to  the  equalization  basin  were  unlocked  and  the  ladders  lead  to 
confined  spaces.  The  entrance  manways  should  be  locked  to  prevent  unauthorized 
entrance  to  the  unit. 


2.4.2  Inclined  Plate  Clarifler 

The  inclined  plate  clarifier  performed  well  on  12  December  1996  with  respect  to 
observed  removal  of  suspended  solids.  The  unit  is  a  package  system  manufactured  by 
Atlantes  Chemical  Systems.  The  unit  design  is  for  removal  of  metals  and  settleable 
solids. 

Minor  foaming  was  observed  occasionally,  but  did  not  cause  any  observable 
operations  problem.  The  flash  mixer  at  the  influent  chamber  of  the  unit  had  previously 
been  modified  by  the  plant  operator  with  a  slower  rpm  mixer  in  order  to  reduce  foaming. 
Mixing  performance  would  be  improved  by  locating  the  replacement  mixer  more  central 
to  the  influent  flow  path.  Addition  of  NaOH  and  an  anionic  polymer  caused  an  effective 
flock  to  form  and  the  flock  -was  observed  to  settle  readily  in  the  settling  chamber  of  the 
clarifier.  Suspended  solids  removal  was  not  analytically  determined,  but  was  visually 
observed  to  be  effective. 

At  Whiteman  AFB,  metals  precipitation  is  the  primary  contaminant  of  removal 
interest  with  respect  to  the  design  of  the  clarifier.  Consequently,  wastewater  samples 
were  principally  collected  for  heavy  metals  analysis  during  its  operation  12  December 
1996.  The  addition  of  the  anionic  polymer  and  pH  adjustment  to  near  10.0  is  performed 
in  the  flash  mix  tank  to  optimize  metals  removal  in  the  settling  basin.  Samples  were 
collected  from  both  the  influent  and  effluent  of  the  clarifier.  The  analytical  data  is 
presented  in  Table  4. 
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Analysis  of  clarifier  performance  indicates  that  the  unit  was  reasonably  efficient  (73  % 
removal  efficiency  for  metals)  in  reducing  the  primary  contaminants  it  was  designed  to 
remove.  The  influent  heavy  metals  loading  was  less  than  one  percent  of  the  design  load 
capacity.  A  removal  efficiency  of  73  percent  at  such  a  low  influent  load  is  adequate. 
Non-target  contaminants  (i.g.,  BOD5,  COD,  Oil/Grease)  were  also  reduced. 

Figure  4  is  presented  to  indicate  the  effluent  quality  from  the  clarifier  with  respect  to 
suspended  solids  removal. 


2.4.4  Dissolved  Air  Flotation  Unit 


The  primary  contaminant  to  be  removed  by  the  Dissolved  Air  Flotation  (DAF)  unit  is 
petroleum  oils  and  fuel.  Influent  to  the  DAF  system  is  the  clarifier  eflfluent.  A  mixing  tank 
pretreats  the  incoming  wastewater  to  the  DAF.  The  purpose  of  pretreatment  is  to  adjust 
the  pH  to  neutral  and  to  optimize  surface  tension  conditions  to  assist  oil  and  grease 
removal.  Aluminum  sulfate  is  added  in  the  mixing  tank  as  a  foaming  agent  to  aid 
formation  of  a  floating  oily  film  or  foam.  The  DAF  unit  was  installed  as  a  package 
element  of  the  IWTP.  Several  times  during  the  day  of  operation  strong  sulfide  odors  were 
detected  by  the  AL/OEBW  Field  Team  in  the  vicinity  of  the  DAF.  On  two  separate 
occasions  Draeger  tube  samples  were  collected  to  monitor  for  H2S.  A  concentration  of  5 
ppm  H2S  was  measured  at  the  DAF  after  approximately  two  hours  of  operation.  H2S  may 
be  released  from  wastewater  solutions  at  the  DAF  by  the  addition  of  sulfuric  acid 
(H2SO4)  for  pH  neutralization.  Design  pH  adjustment  specified  the  use  of  hydrochloric 
acid  (HCl).  Future  operations  of  this  unit  should  adjust  pH  using  the  design  acid.  HCL 
reactions  in  wastewater  will  produce  table  salt  (NaCl)  when  reacted  with  NaOH,  the 
compound  that  adjusts  pH  for  optimum  clarifier  operations.  Use  of  H2SO4  reacts  with 
NaOH  to  form  Na2S,  a  compound  that  degrades  to  H2S  in  acid  conditions  such  as  those  in 
the  DAF.  Figure  5  is  a  photograph  of  the  effluent  from  the  DAF. 


Figure  5:  Effluent  from  the  Dissolved  Air  Flotation  unit  was  free  from  any  observable 
floating  oils/greases  on  12  December  1996.  Photograph  taken  12  December  1996. 
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No  visually  apparent  oils  and  greases  were  observed  to  be  present  in  either  the 
influent  or  effluent  of  the  DAF.  After  four  hours  of  operation  the  effluent  was  opaque 
and  white,  but  no  visual  indication  of  oil/grease  was  present.  The  discoloration  may  have 
been  the  result  of  excessive  aluminum  sulfate  addition  during  pretreatment  or  a 
“wastewater  plug”  containing  soap  or  water  soluble  solvents.  Samples  collected  of  the 
DAF  influent  and  effluent  are  presented  in  Table  5. 


1  Table  5:  DAF  Performance  12  December  1996  | 

Time;. ' 

BOD5 

COD 

Oil/Grease 

Heavy  Metals  | 

In 

mg/1 

Out 

mg/I 

% 

In 

mg/1 

Out 

mg/1 

% 

In 

mg/1 

Out 

mg/1 

% 

In 

mg/1 

Out 

mg/1 

% 

0  hour 

68 

69 

-1.5 

44 

200 

-43 

51 

400 

-681 

.38 

.34 

12 

2  hours 

76 

71 

6.6 

25 

20 

20 

70 

72 

-2 

.24 

.27 

-10 

4  hours 

62 

72 

-16 

25 

60 

-140 

11 

16 

-42 

.21 

.23 

-7 

Average 

69 

70 

-3 

31 

93 

-54 

44 

163 

-267 

.28 

.28 

-2 

Although  no  visual  oils  and  greases  were  observed  at  the  DAF  by  the  AL/OEBW 
Field  Team,  significant  oil  and  grease  was  present.  Each  DAF  sample  interval  also 
indicated  a  significant  amount  of  oil  and  grease  was  present  in  the  effluent.  Analysis  of 
treatment  performance  indicates  the  DAF  provided  no  treatment  for  the  contaminant  of 
interest.  Average  wastewater  flow  through  the  unit  resulted  in  a  large  increase  of  oil  and 
grease  in  the  units  effluent.  Poor  DAF  unit  performance  on  the  day  of  observation  is 
attributed  by  the  AL/OEBW  Field  Team  to  unit  start  up,  “wastewater  plugs”  of  soap  or 
solvents  containing  soluble  oils  and  greases,  and  unknowns. 


2.3.4  Sand  and  Activated  Carbon  Filters 

The  IWTP  sand  and  activated  carbon  filters  are  fully  contained  systems.  No  “real 
time”  visual  observations  of  these  systems  operation  can  be  made,  aside  from  inspection 
of  the  influent  and  effluent.  The  two  sand  filters  and  two  activated  carbon  filters  are 
package  systems  manufactured  by  Vulcan  Industries.  Sand  filters  were  specified  to 
additionally  polish  or  remove  any  solids  remaining  in  the  wastewater  after  treatment  by 
the  clarifier  and  DAF.  This  IWTP  design  feature  will  prevent  short  circuiting  due  to 
solids  build  up  within  the  activated  carbon  units.  Activated  carbon  filters  were 
incorporated  within  the  design  at  Whiteman  AFB  specifically  to  remove  organic  and 
phenolic  contaminants.  At  Whiteman  AFB  these  two  pairs  of  filters  can  be  operated  in 
series  or  parallel.  On  12  December  1996  they  were  operated  in  series.  Series  operation 
usually  maximizes  contaminant  removal  efficiencies  in  these  type  filters.  Strong  odors  of 
HjS  were  frequently  noted  near  the  activated  carbon  filter.  One  Draeger  tube  sample 
indicated  atmospheric  H2S  concentrations  in  the  range  of  12-15  ppm  were  present.  Figure 
6  is  a  photograph  of  the  sand  and  activated  carbon  filters. 
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Figure  6:  The  sand  and  activated  carbon  filters  at  the  Whiteman  AFB  IWTP. 


Table  6  presents  the  analytical  data  collected  from  the  influent  and  effluent  samples  of  the 
sand  and  activated  carbon  filters  by  the  AL/OEBW  Field  Team  on  12  December  1996. 


1  Table  6:  Sand  And  Activated  Carbon  Filter  Performance  12  December  1996  | 

Time 

BOD, 

COD 

Oil/Grease 

[  Heavy  Metals  | 

In 

mg/l 

Out 

mg/l 

% 

In 

mg/l 

Out 

mg/l 

% 

In 

mg/l 

Out 

mg/l 

% 

In 

tng/1 

Out 

mg/l 

% 

0  hour 

69 

31 

55 

200 

1130 

-465 

400 

88 

78 

.34 

3.07 

-803 

2  hours 

71 

31 

56 

20 

150 

-650 

72 

27 

62 

.27 

.29 

-7 

4  hours 

72 

31 

57 

60 

340 

-467 

16 

88 

-450 

.23 

.21 

7 

Average 

71 

31 

56 

93 

540 

-480 

163 

68 

58 

.28 

1.19 

-325 

Operating  efficiency  of  the  filter  units  was  very  poor.  Average  chemical  oxygen  demand 
(COD)  treatment  efficiency  was  -480  percent.  Sample  results  indicate  that  breakthrough 
adsorption  capacity  had  probably  occurred  in  the  activated  carbon  filters. 
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2.4.5  Sludge  Handling  Facilities 


The  sludge  handling  facilities  at  the  plant  consist  of  a  sludge  thickener  tank  and  a 
sludge  filter  press.  The  sludge  handling  systems  are  well  maintained  and  were  not  in 
operation  during  the  AL/OEBW  Field  Team  site  visit.  No  significant  problems  were 
observed  or  reported  concerning  the  sludge  handling  facilities. 


2.3.6  Other  Observations 

Additional  AL/OEBW  Field  Team  observations  relating  to  the  IWTP  were  noted. 
They  are  discussed  with  Figures  7,  8  and  9  presented  below. 


Figure?:  Some  fittings  and  valves  have  corroded  in  the  IWTP.  Much  of  the  corrosion 
appears  to  be  induced  by  galvanic  forces  where  dissimilar  metals,  such  as  black  iron  and 
galvanized  supports,  are  in  contact.  All  brass  and  copper  fittings  in  the  IWTP  building  are 
black  from  oxidation  with  H2S.  Examples  of  both  these  processes  are  observable  in  this 
photograph. 
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Figure  8;  A  1,000  gallon  tank  of  NaOH.  Note  the  absorbent  pads  at  base  of  the  tank  to 
adsorb  NaOH  spills.  In  the  lower  right  forefront  of  the  picture  the  foundation  ring  for  a 
removed  1,000  gallon  storage  tank  that  contained  HCl  is  pictured.  Also  note  the  Va” 
plastic  line  in  the  lower  left  foreground  of  the  picture  contains  90%  sulfuric  acid  that  is 
connected  to  the  acid  pump.  The  sulfuric  acid  tank  depicted  in  Figure  9  is  outside  the 
wall  in  the  immediate  background. 

Figures  8  and  9  depict  an  impractical  component  of  the  IWTP  design  and  a  serious 
potential  safety  hazard.  The  design  for  the  IWTP  chemical  storage  tanks  utilized  a 
common  chemical  storeroom  and  concrete  spill  retention  wall.  The  chemical  tanks  stored 
NaOH  and  HCl,  two  highly  reactive  chemicals.  No  level  detection  equipment  was 
installed  on  the  tanks  and  numerous  spills  and  leaks  have  occurred.  The  HCl  tank  has 
been  removed,  but  an  acid  pump  is  within  the  retention  wall  and  charged  with  H2SO4  from 
a  temporary  acid  tank.  If  NaOH  and  H2SO4  contact  within  the  chemical  store  room 
dangerous  amounts  of  heat  and  H2S  would  be  released.  This  problem  must  be  addressed 
before  use  of  the  IWTP  again. 


SECTION  3 


INDUSTRIAL  WASTEWATER  SYSTEM  ANALYSIS 


This  report  section  presents  and  discusses  industrial  wastewater  problems  at 
Whiteman  AFB  that  are  systematic  in  nature.  It  describes  and  explains  linkage  between 
sources  generating  industrial  wastewater,  the  treatment  capabilities  and  permit 
requirements  of  the  FOTW,  and  the  industrial  wastewater  treatment  plant  operations. 
This  section  of  the  report  identifies  conclusions  drawn  by  the  authors  from  all  available 
information  concerning  industrial  waste  sources,  the  FOTW,  and  the  IWTP  operations 
and  it  also  identifies  conclusions  that  cannot  be  drawn  at  this  time.  Additional 
information  requirements  needed  to  develop  complete  recommendations  concerning 
operation  of  the  Whiteman  AFB  industrial  wastewater  system  are  also  presented.  This 
information  is  organized  by  the  primary  industrial  wastewater  system  components: 

1)  industrial  wastewater,  2)  the  IWTP,  and  3)  the  FOTW. 


3.1  Industrial  Wastewater 


Industrial  wastewater  generated  from  fifty-one  industrial  shops  and  base  operations 
are  collected  by  four  industrial  sewer  legs  and  trunk  lines  that  drain  to  a  wet  well  and  lift 
station  at  the  AFFF  surge  tank.  Industrial  wastes  flowing  to  the  AFFF  wet  well  are  either 
pumped  to  the  IWTP  equalization  basin,  the  AFFF  surge  tank,  or  diverted  to  the  sanitary 
wastewater  collection  system  where  the  wastewaters  are  delivered  to  the  FOTW  and 
treated.  Only  three  of  the  fifty-two  industrial  shops  were  reviewed  by  the  AL/OEBW 
Field  Team  during  the  site  visit.  Table  7  identifies  all  of  the  known  industrial  wastewater 
generating  activities  that  occur  at  Whiteman  AFB.  Each  industrial  function  identified  in 
Table  7  is  associated  with  a  building  location  number  that  can  be  located  on  Figure  10. 


Figure  10:  Building  and  Industrial  Functions 
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1  Table  ?:  Industrial  Wastewater  Function  and  Building  Number  | 

Building 

# 

Function 

Building 

# 

Function 

1 

B-2  Fuel  Cell  Hanger 

2 

B-2  Engine  Maintenance 

4 

AGE  and  BRA  Storage 

7 

AGE 

9 

B“2  Maintenance  Hanger 

14 

B-2  Weapons  Load  Trainer 

19 

Hangar  9  Storage 

27 

B-2  Corrosion  Control  Hangar 

33 

393^“*.  Bomb  Squadron 

34 

Fire  Station 

35 

Base  Operations 

36 

Generator/Equipment  Building 

44 

Army  National  Guard  (ANG) 
Administration 

50 

Control  Tower 

52 

ANG  Maintenance 

69 

TE  Load  Test  Facility 

90 

Petroleum  Operations 

91 

T-38  Maintenance  Hangar 

190 

Hangar  9  Break  Patio 

1117 

A- 10  Maintenance  Hangar 

1118 

A- 10  Special  Purpose  Hangar 

'1119 

A- 10  Composite  Maintenance 

1125 

Refueler  Vehicle  Maintenance 

5050 

B-2  Maintenance  Dock  #  1 

5051 

B-2  Maintenance  Dock  #  2 

5052 

B-2  Maintenance  Dock  #  3 

5053 

B-2  Maintenance  Dock  #  4 

5054 

B-2  Maintenance  Dock  #  5 

5055 

B-2  Maintenance  Dock  #  6 

5058 

B-2  Maintenance  Dock  #  7 

5059 

B-2  Maintenance  Dock  #  8 

5060 

B-2  Maintenance  Dock  #  9 

5061 

B-2  Maintenance  Dock  #10 

5062 

B-2  Maintenance  Dock  #  1 1  (FY  97) 

5063 

B-2  Maintenance  Dock  #  12  FY  97) 

5064 

B-2  Maintenance  Dock  #  13  (FY  99) 

5065 

B-2  Maintenance  Dock  #  14  (FY99) 

5068 

Hydrant  CASS  Systems 

5069 

Hydrant  CASS  Systems 

5070 

Hydrant  CASS  Systems 

5070 

CASS  Maintenance  Shop 

5300 

Fuel  Tank 

5301 

Fuel  Tank 

5302 

Fuel  Tank 

5303 

Fuel  Tank 

5400 

Fuel  Pump  House 

5401 

Fuel  Pump  Control  house 

5402 

Fuel  Pump  house 

5403 _ Hydrant  CASS  Systems _ 5413  AFFF  Storage  Tank 

5415  Industrial  Wastewater  Treatment 


Each  of  the  other  industrial  shops  may  have  a  significant  or  unexpected  impact  on  the 
character  of  industrial  wastewater.  It  is  essential  that  this  impact  is  understood  in  order  to 
optimize  system  operations  for  management  of  the  Whiteman  AFB  industrial 
wastewaters.  This  is  especially  true  of  those  industrial  shops  or  flight  line  operations 
that  will  generate  AFFF  wastes  as  a  result  of  hydrant  testing  and  fire  protection.  Both  the 
present  and  future  character  of  wastewater  generated  from  all  of  the  shops  and  operations 
identified  in  Table  7  must  be  established  to  build  a  foundation  for  properly  managing  the 
industrial  wastewater  problems  at  Whiteman  AFB. 
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Self  reporting  data  of  the  influent  to  the  IWTP  was  also  reviewed  as  an  element  of 
this  operation  analysis.  The  1995  and  1996  historical  IWTP  influent  data  provides  some 
insight  to  the  character  and  dynamics  of  industrial  wastewater  character.  The  data  is 
tabulated  in  Table  8. 


1  Table  8:  Characteristics  of  1995  and  1996  TWTP  Infl^^^  | 

Date 

Total,  CN 
Mg/! 

Oii/Grease 

Phenol 

Mg/l 

Purge.  Organic  ? 
Carbon  Mg/l 

Metals* 

8  March  95 

ND 

- 

0.1 

- 

0.12 

ND 

15.0 

ND 

- 

0.035 

6  Sept.  95 

ND 

65.0 

0.02 

- 

0.1 

6  Oct.  95 

ND 

- 

0.04 

- 

0.04 

15  Nov.  95 

ND 

ND 

12.0 

- 

0.05 

6  Dec.  95 

ND 

13.0 

2.46 

110.0 

0.03 

4  January  96 

ND 

2.0 

0.011 

73.0 

ND 

30  January  96 

ND 

1.0 

ND 

82.0 

ND 

6  March  96 

ND 

13.0 

0.127 

190.0 

.03 

4  April  96 

ND 

7.0 

0.017 

108.0 

r  0.011 

3  May  96 

ND 

ND 

0.005 

43.0 

ND 

5  June  96 

ND 

17.0 

0.047 

145.0 

0.098 

ND  not  detected 

■  notavailable 

■  *sum  of  metals  analyzed 

Review  of  table  8  indicates  that  the  average  industrial  wastewater  character  is  not  as 
strong  as  anticipated  by  the  IWTP  design  team.  However,  the  self  reporting  sample 
results  are  not  sufficient  to  characterize  the  true  character  of  the  wastes  to  be  treated  at  the 
IWTP.  Future  characterizations  of  industrial  wastewater  should  address  the  following 
parameters:  flow,  pH,  temperature,  alkalinity,  dissolved  oxygen,  conductivity,  total 
dissolved  solids,  settleable  solids,  volatile  suspended  solids,  total  organic  carbon, 
chemical  oxygen  demand,  bio-chemical  oxygen  demand,  total  phosphate,  ammonia, 
sulfides,  oil  and  grease,  total  petroleum  hydrocarbons,  cyanide,  heavy  metals,  volatile 
organic  carbon  and  halogenated  hydrocarbons.  Any  future  industrial  wastewater 
characterization  study  should  also  investigate  possible  changes  of  the  hydraulic  and 
organic  character  of  the  wastewater  that  may  result  from  mission  growth  or  elimination  of 
infiltration/inflow. 

In  summary,  until  the  system  of  industrial  sources  and  character  of  industrial  wastes 
and  waste  generating  operations  is  accurately  characterized  with  respect  to  variability  and 
hydraulic/organic  nature,  industrial  wastewater  management  problems  will  continue  at 
Whiteman  AFB.  Operational  upsets  of  the  IWTP  and/or  FOTW,  potential  NPDES  permit 
violations,  concerns  for  worker  safety,  unexpected  operation  and  maintencince  expense 
and  possible  adverse  publicity  exposure  may  result. 
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3.2  Industrial  Wastewater  Treatment  Plant 


Operation  of  the  IWTP  on  12  December  1996  presented  a  unique  opportunity  to 
analyze  the  performance  of  both  the  IWTP  units  and  the  IWTP  system.  It  cannot  be 
determined  whether  or  not  the  industrial  wastewaters  processed  by  the  IWTP  12 
December  1996  are  representative  of  normal  conditions.  However,  it  is  the  belief  of  the 
AL/OEBW  Field  Team,  and  also  some  plant  persoimel,  that  the  processed  wastewater 
reflected  the  normal  range  of  organic  character  imposed  at  the  plant.  Actual  IWTP 
performance  is  presented  in  Table  9. 


1  Table  9:  IWTP  Perfbnii^^c^^^  | 

Time 

BOD5 

COD 

Oil/Grease 

Heavy  Metals  | 

In 

mg/1 

Out 

mg/1 

% 

In 

mg/1 

Out 

mg/1 

% 

,In/‘ 

mg/l{ 

Out 

mg/1 

% 

In 

mg/1 

Out 

mg/1 

% 

Ohour 

180 

31 

83 

170 

1130 

-564 

83 

88 

-6 

1.17 

3.07 

-162 

2  hours 

120 

31 

74 

240 

150 

37 

89 

27 

70 

1.00 

.29 

71 

4  hours 

120 

31 

74 

300 

340 

-13 

64 

88 

-38 

1.07 

.21 

80 

Average 

140 

31 

78 

237 

540 

-127 

79 

68 

14 

1.08 

1.19 

-10 

Data  from  Table  9  show  the  IWTP  did  not  perform  satisfactorily.  Average  sample  data 
show  that  an  increase  of  COD  and  heavy  metals  occurred  from  plant  throughout.  Also, 
average  reduction  of  oil  and  grease  was  only  14  percent,  and  when  analyzed  with  respect 
to  time  specific  data  the  14  percent  performance  efficiency  is  questionable.  BOD5  was 
reduced  78  percent  by  the  IWTP  system,  however  the  IWTP  was  not  designed  to  remove 
soluble  BOD5.  The  AL/OEBW  Field  Team  concluded  that  the  poor  IWTP  system 
performance  on  12  December  1996  was  a  result  of  numerous  causes.  The  most 
important  issues  negatively  impacting  IWTP  system  performance  were: 

•  the  influent  contaminant  characteristics  are  highly  variable.  The  variability  is 
due  to  both  industrial  process  and  chemistry  changes  as  well  as  the  failure  of 
the  equalization  basin  to  normalize  the  wastewater, 

•  the  average  influent  contaminant  load  on  the  IWTP,  represents  only  a  small 
fraction  of  the  assumed  design  contaminant  load, 

•  “short  shift”  or  intermittent  operation  of  the  types  of  process  units  at  the 
IWTP  are  not  the  most  practical.  Continuous  operation  of  the  IWTP  system 
would  be  more  conducive  for  improvement  of  performance, 

•  modification  of  the  system’s  design  operation  (e.g.,  acid  substitution  for  pH 
adjustment)  decreased  both  unit  and  system  performance, 

•  lack  of  “hands  on”  and  classroom  training  for  plant  operators  provided  by  the 
unit  manufacturers  or  vendors. 
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•  lack  of  operational  control  testing  and  equipment  for  all  plant  operations 
parameters  (e.g.,  no  conductivity  meter,  no  Draeger  tube  test  kit). 

When  the  IWTP  is  viewed  as  a  component  of  Whiteman  AFB’s  industrial  waste 
system  its  usefulness  is  questionable.  Most,  if  not  all,  contaminants  of  concern  appear  to 
be  effectively  treated  at  the  FOTW  and  routine  operation  of  the  IWTP  does  not  provide 
additional  surge  capacity  within  the  system  to  manage  AFFF  or  petroleum  spills.  Nor 
does  the  IWTP  currently  provide  any  real  protection  or  assurance  that  the  FOTW  will 
maintain  compliance  with  the  NPDES  permit  requirements. 


3.3  Federal  Owned  Treatment  Works 

Most  information  related  to  the  FOTW  has  been  previously  presented  in  Section  2. 
With  respect  to  the  FOTW’s  role  in  management  system  for  industrial  wastewater  it 
should  be  viewed  as  the  last  line  of  defense.  The  principal  systems  operation  problem 
posed  to  the  FOTW  is  surges  or  slugs  of  oxygen-demanding  wastes  or  slugs  of  oil  and 
grease  from  petroleum  spills.  There  are  no  treatment  units  at  the  FOTW  that  were 
designed  to  respond  to  slugs  of  toxic  strong  organic  industrial  wastes  and  petroleum 
spills.  Those  type  industrial  wastes  can  adversely  impact  the  FOTW.  The  primary  surge 
or  slug  treatment  capabilities  are  located  at  the  AFFF  storage  tank.  Final  characterization 
of  the  industrial  wastewaters  may  indicate  a  need  for  secondary  surge  or  slug  treatment 
capabilities  to  be  located  at  the  headworks  to  the  FOTW.  Additionally,  the  average 
organic  load  on  the  FOTW  is  760  pounds  BOD5  per  day.  This  is  significantly  less 
loading  than  plant  design  and  increases  the  FOTW’s  vulnerability  to  a  serious  surge  of 
organics  from  industrial  waste.  If  the  plant  was  operating  nearer  the  design  load  capacity 
of  3,150  pounds  BOD5  per  day,  it  would  be  more  capable  to  operationally  respond  to 
surges  of  organic  loading  from  industrial  wastewater. 


3.4  Other  Industrial  Wastewater  System  Issues 

Other  issues  also  impact  the  industrial  wastewater  system.  These  issues  are  identified 
below: 

•  Maximum  AFFF  hydraulic  surge  and  total  capacity  of  AFFF  storage  within 
the  system  are  not  well  defined. 

•  Ventilation  of  the  IWTP  building  may  be  inadequate. 

•  Effect  of  infiltration/inflow  upon  industrial  waste  character  is  unknown  and 
may  significantly  impact  industrial  wastewater  character. 
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SECTION  4 


CONCLUSIONS  and  RECOMMENDATIONS 


4.1  Conclusions 


The  Whiteman  AFB  industrial  wastewater  system  is  a  complex  network  of  dynamic 
problems.  Many  of  these  problems  are  related  and  interdependent  (e.g.,  HjS  corrosion), 
but  some  problems  are  completely  independent  (e.g.,  galvanic  corrosion).  Many  of  the 
Whiteman  AFB  industrial  wastewater  system  problems  are  directly  related  to  the 
changing  mission  at  the  base.  The  principal  base  mission,  the  B-2  bomber  squadron,  is 
currently  growing  and  its  flight  support  operations  are  still  evolving.  The  principal  issues 
and  findings  that  have  driven  the  IWS  problems  to  date  are: 

•  The  wastewater  characterization  design  assumptions  that  guided  the  design 
and  development  of  the  Whiteman  IWS  and  IWTP  do  not  reflect  a 
representative  picture  of  the  current  conditions  and  may  not  reflect  a 
representative  picture  of  future  conditions. 

•  With  respect  to  traditional  industrial  wastewater  generated  from  flight 
operations,  the  processes  and  operations  generating  industrial  wastewater  at 
Whiteman  AFB  have  changed  significantly  with  respect  to  both  their 
hydraulic  and  organic  characteristics.  It  is  suspected  that  significant  changes 
of  the  industrial  wastewater  characteristics  will  continue  until  the  flight 
operations  and  mission  stabilizes. 

•  Some  “as  built”  elements  of  the  IWTP  have  characteristics  that  are 
impractical  (e.g.,  chemical  storage  facilities,  DAF  system  for  removal  of 
oil/grease  with  AFFF). 

•  Observations  made  at  three  industrial  shops,  analytical  data  characterizing  the 
raw  IWTP  influent  collected  1 2  December  1 996,  and  the  review  of  available 
IWTP  influent  records  indicate  that  the  IWTP  is  over-designed  with  respect  to 
influent  contaminant  concentrations  and  plant  loading. 

•  The  IWTP  requires  sophisticated  operation  and  maintenance.  Additional 
operator  training  is  required  for  the  staff  and  additional  control  test 
capabilities  are  needed  to  achieve  the  IWTP  design  effluent  treatment 
objectives. 
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•  Hydrogen  sulfide  gas  is  generated  within  the  IWS  at  concentrations  that  may 
be  lethal  or  harmful  to  exposed  persons.  Concentrations  of  HjS  ranging  from 
5  to  10  ppm  were  measured  within  the  IWTP  building  on  12  December  1996. 
Concentrations  >  50  ppm  were  measured  at  the  entrance  manway  to  the 
influent  lift  station. 

•  NPDES  permit  violations  and  notice  of  violations  may  occur  due  to  the 
industrial  wastes  generated  at  Whiteman  AFB. 


4.2  Recommendations 

Based  on  information  observed  and  developed  during  the  AL/OEBW  December 
1996  site  visit,  and  documents  reviewed  since  the  initial  visit,  an  aggressive  course  of 
action  is  recommended  to  adequately  characterize  the  IWS  problems  and  initiate 
measures  to  correct  any  problems  associated  with  the  Whiteman  AFB  IWTP  and  FOTW 
NPDES  permit  compliance.  Specific  recommended  elements  are: 

•  An  industrial  pretreatment  survey  and  industrial  wastewater  characterization 
assessment  should  be  performed.  Based  on  the  results  and  analysis  of  these 
studies  a  conceptual  design  for  treatment  of  industrial  wastewater  should  be 
developed  tmd  recommended. 

•  An  infiltration/inflow  study  currently  contracted  for  Whiteman  AFB  should  be 
expedited.  Estimates  of  dilution  to  industrial  wastewater  strength  should  be 
developed  from  the  infiltration/inflow  study  so  future  changes  in  industrial 
wastewater  character  can  be  anticipated. 

•  The  IWTP  should  not  be  operated  xmtil  impracticalities  at  the  chemical  storage 
facilities  are  corrected. 

•  The  Air  Force  should  notify  the  Missouri  Department  of  Natural  Resources  of 
the  status  of  its  IWTP  operations  immediately. 

•  The  IWTP  DAF  unit  should  not  be  operated  as  an  element  of  the  IWTP. 

•  HazWOPER  training  and  OSHA  required  medical  monitoring  should  be 
provided  to  IWTP  personnel. 

•  The  IWTP  equalization  imit  should  be  operated  as  a  surge  tank  unless 
industrial  waste  flows  are  >  100,000  gpd. 
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•  After  characterization  of  the  industrial  wastewater  and  completion  of  the 

industrial  pretreatment  survey,  recommendations  concerning:  1)  adequacy  of 
the  industrial  wastewater  surge  facilities,  2)  continued  operation  or 
modification  of  the  IWTP,  and  3)  management, 

communications,  and  coordination  guidance  integrating  wastewater  treatment 
management  with  base  operations  should  be  developed. 

•  Additional  operator  training  and  performance  monitoring  equipment  should  be 
provided  to  IWTP  personnel  if  the  plant  is  operated  again. 
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SECTION  5 


LIST  OF  REVIEWED  INFORMATION  and  REFERENCES 


Sverdrup  Corporation,  “B-2  Support  Facility,  Package  56-A  Industrial  Wastewater 
Treatment  Plant  Facility  Design  ”,  US  Army  Corps  of  Engineers,  September  1992. 

Sverdrup  Corporation,  Whiteman  AFB  Sanitary  Sewer  Pretreatment  Study-Phase  I  and 
II,  US  Army  Corps  of  Engineers,  May  1995. 

State  of  Missouri,  Department  of  Natural  Resources,  Whiteman  AFB  NPDES 
Permit  #  Mo.  0029378. 

ACS  Environmental,  Operations  and  Maintenance  Manual  ACS  220/60/SB  Clarifier, 
Baumgartner  General  Contractors,  March  1993. 

Westech  Engineering,  Inc.,  Instruction  Manual  for  4316C  Thickener;  June  1993. 

Vulcan  Industries,  Inc.,  Installation,  Operation  and  Maintenance  Manual-Sand  Filters, 
Baumgartner  General  Contractors,  February  1994. 

Vulcan  Industries,  Inc.,  Installation,  Operation  and  Maintenance  Manual-Activated 
Carbon  Filters,  Baumgartner  General  Contractors,  February  1994. 

Lee  Mathews  Equipment,  Inc.,  Operations  and  Maintenance  Manuals  for  Guide- 
Mounted  Sewage  Lift  Station  Pumps;  Baumgartner  General  Contractors,  February  1994. 

Whiteman  AFB,  Missouri,  FOTW  Self  Reporting  Records  for  1995  and  1996. 

Whiteman  AFB,  Missouri,  Industrial  Wastewater  Treatment  Plant  Infiuent/Effluent 
Laboratory  Analytical  Results  for  1995  and  1996. 

Whiteman  AFB,  Missouri,  IWTP  Operators  Log,  Darrel  Taggert,  1995-96 
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APPENDIX  1 

13  December  1996  Whiteman  AFB,  Missouri 
Industrial  Wastewater  System  Assessment 
Out  Briefing  Outline 
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12/13/96 


Whiteman  AFB,  Missouri 
Industrial  Wastewater  System  Assessment 
Out  Briefing  Outline 


1.0  Participants/Introductioii 

2.0  Project  purpose:  Review  Whiteman  AFB  industrial  wastewater  system, 
identify  problems  and  alternatives,  and  develop  a  plan  to  address  issues  of 
significance. 

3.0  Expectations:  Review  process  is  continuing  and  initial  evaluation  has 

established  a  direction  to  the  process  that  will  enable  successful  industrial 
wastewater  management  system. 

4.0  Initial  Findings: 

•  Industrial  wastewater  is  a  system  of  dynamic  problems.  Historical  source  of 
many  issues  is  related  to  Whiteman  AFB  expanding  and  changing  mission. 

•  Design  assumptions  for  wastewater  characterization  not  representative  of 
current  industrial  waste  streams. 

•  Processes  generating  industrial  wastewater  have  significantly  changed  and  are 
still  changing. 

•  Range  of  hydraulic/organic  wastewater  characteristics  is  very  broad  and 
subject  to  rapid  change. 

•  Some  industrial  wastewater  treatment  plant  (IWTP)  design  characteristics  are 
impractical  (e.g.,  volume  indicator  NaOH  tank,  chemical  storage  tank  layout, 
simplicity  of  operation). 

•  IWTP  requires  sophisticated  operation  and  management.  Upgrade  needed  for 
operator  training  and  analytical/operational  control  testing. 

•  Conceptual  industrial  wastewater  system  design  review  and  industrial 
wastewater  treatment  characterization  is  needed. 

•  NPDES  Permit  violations  and  Notice  of  Violations  are  possible. 

•  Health/safety  concerns  related  to  IWTP  have  been  identified. 

5.0  “Get  Well”  Plan 


•  Initiate  industrial  wastewater  pretreatment  survey. 

•  Initiate  wastewater  characterization/treatment  study. 

•  Initiate  conceptual  wastewater  treatment  system  design  and  alternatives  review. 

•  Initiate  corrective  action. 
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APPENDIX  2 

NPDES  PERMIT  MO-0029378 
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NOU-21-1996  08=40 


RNUIRONNENTfiL  FLIGHT 


P.02 


I 

i 


i 

f 


i 


STATE  OF  MISSOURI 

DEPAR  l'MF.NT  OF  NATURAL  RESOURCES 

CLHAN  WATER  COMMISSION 


MISSOURI  STATE  OPERATING  PERMIT 


In  c^)mpliancc  wch  chc  Misscmri  Cilcan  Water  Law.  (  C^haptcr  6Ti  R.S.  Mo,  a5  ;(mc:adcd.  licrcinjiftcx.  the  Lav\'  ),  and 
the  Federal  Water  Pollution  C'ontrol  Act  (  Public  92-500,  92nd  (ionj^rcss )  as  amended. 

i 

I 

Pen^iitNo,  ’  MO-0029378. 

I 

Owner:  U.S-  Air  Force  (USAF) 

Owner s Address,-  SOO  CSG/CC  Whiteman  Air  Force  Base,  MO  eS-iitfS-Sdbo 

I  ' 

Op€:{raciag  Authorit>^:  N/A 


Opejrating  Authoriiy's  Address:  N/A 

Facility  Name:  USAF,  Whiteman  Air  Force 


I 


Facility  Address:  800  CSG/CC  Whieeman  Air  Force. 65305-5000 

Legal  Description:  SEK,  See,  32,  T46N,  R2’4W,  Joh‘h$W::S^ 

Receiving  Scream  &  Basin;  Brewer  Branch  River  Baei-hl  (10300104 -23 -Oi )  (U) 


is  aujthorizcd  to  discharge  from  the  facility  dcscribcd-htrcin,  in  accordance  w  effluent  limitations  and  monitt)ring 
rcqdircmcnLs  as  set  forth  herein: 


FACjlLITY  DFiiCRIPTION 

(bur fall  ^001  -  Air  Force  ‘  (Federal  Facility)  -  SIC  #4952 

Trickling  f ilter/anaerobaid'- digestif/ si udge:'*is  disposed  of  by  land  applicarion 
^nd/or  landfilling.  vj;* 
lj>e3ign..p<^Ulacion  ecjii^yaient  is 

millVoK'igallons  per  day. 

^eak  db^4gii:-flow  is ‘‘SliiSx  mi'll  ion  gallons  per  day. 

Acruai  f i'pwj::is:::p  . 5  miiiicm;:-:gal:lons  per  day. 

Ipes  i  gn  sludg^iJpii^ucLioh'-l:^  tons /year . 

.  ’ page) 

nii>(pcrmii  aur.hoiHices  onlti^-wist  dis^'arges  under  ihe  MiN.souri  Clean  Water  Law  and  the  National  Pollutant 

Disdliargc  rji’diination  Sysi'erci;j:if:d<^;TW  apply  lo  other  regulated  anra.s.  Tliis  |>crniit  may  be  appealed  In  accordanc:c 
u  irn  Seccibh  644.05  i  .6  of  chc-iTg-W': 


tffiiidVc  Dace 


rtm  A.  Young 
')irecror,  l^ivi.sion't^  |{n%1ri»futi^lial  Quality 


Kxpreijpri;£^|:^;‘  -•* 


MO  ?[jl0-004j  nu-93} 


Director  of  Scafl,  (.'lorn  Water  Commts,sion 
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i 

\ 

I 

j  Paqe  2  or  12 

j  Permit;  No.  MQ- 00293 75 

:E:^ijjLXY._^1&iCRIPTION  (conti^^^ 

gucfall„Sfi02  -  Iiiscream  (Downstream)  compliance  point  just  below  confluence  o£  Brewer  Branch 
with  Clear  Creek. 

I 

I 

I 

Outfall  ft003  -  inat-ream  (Upstream)  monitoring  point  just  above  confluence  of  Brewer  Branch 
wii-)i  Clear  Creeit. 
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N0U~21-1996  08:41 


F^NUIRQNMENTRL  FLIGHT 


P.04 


page  number  3ot12 


:  A.  EFFLUENT  LIMITATIONS  AND  MONITORING  REQUIREMENTS 
^ _ I  _ _ _ I  PERMIT  NUMBER  MQ  0029378 


\Jhf:  perniir(ir|tr  is  nuthDfi^ec^  lo  dij;f:hargK  trom  ourNiIKs)  with  serial  Humberts}  as  specified  in  the  application  for  this  permit.  The 
•  mrerirn  elfluem  lirnticitiuns  shall  bet:urne  eflfecUve  upon  issuaiicft  and  remain  in  effect  until  May  31,1997.  Sucfi  discharges  shall 
be  cuniroHecl.  limited  and  mnniidretl  by  tfift  permittee  SS  Specified  helow: 


OUTFal|.  number 

AND  ERFLUENT 

UNITJ 

PARAMjEFERlS) 

•  Flow  : 

'  1 

Biochemical  Oxygen 
Demand 


[Chemical  jOxygen 
I  Demand  I 
;May  1  “  ojct .  3l 
:  ( Summer )  I 
:Nov.  1  -  jApr.  30 
(Winter)! 

i 

i 

Total  Suspended 

Solids  : 

i 

;Oil  and  Gjrease 

pH  -  Unids 

’Temper  a  tuJre 

Copper,  Tjotal 
Recovers  bjle 

jLead,  Torjal 
;  Recoverable  '  *  x- 

;zinc.  Total 
i  Recoverable 

■Cyanide,  Amenable 
•  to  Chloriinatibn 


Phenol ,  1 

Silver, 

Recove 

(continu-&:-:bn-;-:-:-: 
nex^:’:pa-ge:): : 


INTERIM  EFFLUENT  LIMITATIONS 


MONITORING  REQUIREMENTS 


OAIIY 

MAXIMUM 


WEirKLY 

AVERAGE 


MONTHLY  MEASUKEMEN! 

average  preOUENCY 


sAMPi  r 
TYPE 


.  once/.wi^:ehday*^  -a  ru-. 


30  .i-xf-^ce/week 


V. . . 

x:x;x;:50, 


24  hr. 
comp . 


once/weefe-:-: 


2:4*  hr  ,  comp  . 


1  once/weeJc  24  hr.  comp. 
:pnce/week  24  hr.  comp. 


once /week 
once /week 
once /week 
once /month 

once/montl'i 

once /month 

once /month 

once /month 
once /month 


grab 

grab 

grab 

grab 


;  MONITORlNjS  REPORTS  SHALL  BE  SUBMITTED  MONTHLY:  THE  FIRST  REPORT  IS  DUE .  . . THERE 

j  SHALL  BE  Np  DISCHARGE  OP  FLOATING  SOLIDS  OR  VISIBLE  FOAM  IN  OTHER  THAN  TRACE  AMOUNTS. 


i  B.  STANDAjRD  CONDITIONS 


:  IN  ADDITION  TO  SPECIFIED  CONDITIONS  STATED  HEREIN,  THIS  PERMIT  IS  SUBJECT  TO  THE  ATTACHED  Parrs  1  &  III 
!  STANDARD  CONDITIONS  DATED  October  1,1980  &  August  IS.  1994  AND  HEREBY  INCORPORATED  AS  THOUGH 
I  FULLY  SET  pRTH  HEREIN, 


i  MO  780-omo  {H.-rji) 
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ENUIRONMENTflL  FLIGHT 


P.05 


NOU-21-1996  0S:42 


I  i  A.  EFFLUENT  LIMITATIONS  AND  MONITORING  REQUIREMENTS  ■  PAGE  NUMBER  AoM2 

_ _ _ _ _  PERMIT  NUMBER  MO  0029378 

The  permiTie:*  is  <iuiliori<:ecl  lo  discharge  frorii  Ouifan($)  with  serial  numbei'(sl  a$  sped  fieri  in  rhe  applicaiion  fnr  this  perma.  The 
iifuerirn  effliKfjnt  lirhifannns  shall  become  effective  upon  issuance  ar>ri  remain  irn  effect  until  May  31.1997.  Such  discharges  shall 
:  be  contfi'illcri^  limited  and  monirnred  by  the  permirree  as  specified  below: 

- - ^ - 

outfal}.  number 

AND  EFPLUFNT 
PARAMjETER(S) 


OuefaU 
'•  (conci  nue|c3) 

: Ammonia  afe  N  uq/L  ♦  .  _ 


INTERIM  EFFLUENT  LIMITATIONS 

MONITORING  REQUIREMENTS 

DAIIY 

MAXIMUM 

Wf FKIY 
AVERAGE 

MONlhl  Y 
AVERAGE 

MLASUfUMtNI  sample 

FREOUPNGY  lYI’b  ' 

♦ 

*• 

|;oricai^month  grab 

MONITORINri  REPORTS  SHALL  BE  SUBMITTED  MONTHLY,  THE  FIRSti^REPOR^fi^i: 
Tocal  Toxiic  mg/L  » 


jTocal  Toxiic 
‘Organics  (Noce  i) 


iWhole  Effluent 
iToxicicy  (WET) 


%  Survival 


(See  Special: 


:Ei^ditibns )  once/vi^:t. 

in  April-*-’ 


:MONlTORIN^  REPORTS  SHALL  BE  SUBMITTED  AI^NUALLY;  THE  FIRST:T^‘EPORT.i.S:DU  _ 

j  SHALL  BE  Nib  DISCHARGE  OF  FLOATING  SOLIDS  OR  VISIBLE  FOAM  IN  OTHER 

:B.  STANDApD  CONDITIONS 


24  hr. 
composite 

THERE 


IN  addition  TO  SPECIFIED  CONDITIONS  STATED  HEREIN;: TfHiS  PEF^ 
STANDARD  CONDITIONS  DATED  October  1  1Q8Q  ijO: 

FULLY  SET  F^ORTH  HEREIN. 


j;s;suBJECT  jp‘ thf  attached 

INCORPORATED  AS  THOUGH 


NOU-21-1996  08:42 


-f^NUIRONMENTPL  FLIGHT 


.  i  PAGE  NUMBER  5  of  1 2 

|:  A.  EFFLUENT  LIWtirATlONS  AND  MONITORING  REQUIREMENTS  - - = - 

I _  PERMIT  NUMBER  MO-0029378 


t?  ts  aurhorizetf  to  difiohargc  (mm  oorfalKs)  with  serial  nun’iberlsl.as*  soecified  the  application  for  rhis  permit.  The 
limiuitiOTiv;  bhall  bscurtie  effective  June  1.  1997  and  remain  in  efteer  until  expiration  of  the  parniii.  Such 
ia(f  he  cnnt.roHeti,  lirniied  and  rnouitorad  by  tf^e  permittee  as  specified  below: 


ipucfall  moi 


'Biochemical  Oxygen 
Demand 

June  1  -  Sept.  .“^O 

;Oct.  1  -  l^ay  Si 

;  I 

•  Chemical  jOxygen 
•.Demand  | 
jJune  1  -  jSept.  SO 
Oct.  1  -  j^1ay  31 

Total  Suspended 
;  Solids  I 

■Oil  and  Gtease 


■  mg/L 


pH  '  Unitte 


^Temperatulie 

= Copper.  Tpual 
!  Recoverable 


Lead.  Total  ug/I> 

^  Recoverabjl  e 


:2inc,  Totbl 
‘Re  cover  a  bile 


; Cyanide,  ^en^le 
'to  Chlorinat:a-6n 


i  Phenols, 


:Silver  ..xfi^tal 
:  Recovera«iie-:^. 


.ffptal 


(continuedv 


ug/t;: 

ug/L 


FINAL  EFFLUENT  LIMITATIONS 


DAKY 

MAXIMUM 


WFFKI.Y 

AVERAOe 


MONITORING  REQUIREMENTS 


MONTHLY  measurement 

averagh  FHeautNCY 


on  c  e  /  w  day  * 


.‘.once/ week 


once/w:e^’:i 


:  :once/week 


once/week 


once/week 


once/week 


once /month 


once/«'onth 


once /month 


once/month 


once/month 


once/month 


SAMKl 

fYH' 


24  hr. 
total 

24  hr. 
comp. 


2  4  hr . 
comp . 


24  hr. 


next  pager 


=  MONITORING  REPORTS  SHAH..  8F  SUBMITTED  MONTHLY:  THE  FIRST  REPORT  IS  DUE _ 

; THERE  SHALL  BE  NO  DISCHARGE  OF  FLOATING  SOLIDS  OR  VISIBLE  FOAM  IN  OTHER  THAN  TRACE  AMOUNTS. 


;B.  standard  CONDITIONS 


ilN  ADDITlOr^  TO  SPECIFIED  CONDITIONS  STATED  HEREIN,  THIS  PERMIT  IS  SUBJECT  TO  THE  ATTACHED  Parts  I  &  ill 
I  STANDARD  CONDITIONS  DATED  October  1.  1950  and  August  15.  1994.  AND  HEREBY  INCORPORATED  AS 


:  THOUGH 


LY  SET  forth  HEREIN. 


^MO  >30'00in  lAf'llI; 
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P.07 


1 

i 


:A.  EFFLUENT  LIMITATIONS 


AND  MONITORING  REQUIREMENTS 


PAGE  NUMBER  6  of  12 
PERMIT  NUMBER  MQ  0029378 


Thn  perniirti: 
final  efUueifit 


SI, 


^  IS  niirhnrized  rn  riischorgo  from  ourtol!($)  wirh  serial  numhcrfsi  a$  spocifiod  in  the  appiicaiion  for  iliis  permit.  Tlu^ 
limiraiirjns  sfiall  become  effective  June  1,  1997  and  remain  in  effect  nmif  expiration  of  the  permit.  Sucfi 
lAll  he  coo  trolled,  lirtiiied  end  ffKHiitor6d  by  the  peroTitiee  as  specified  belovv: 


OUTFAl.|.  NUMBER 

AND  EFFLUENT 
PARAMjETERlS) 

UNITS 

FINAL  EF 

FLUENT  LIMITATIONS 

MONITORING  REQUIREMENTS 

HAIIY 

MAXIMUM 

WEEKLY 

AVtfiAfjE 

MOMTHl.Y 

AvEaAGL 

MEASUREMENT  SAMPLE 

nv*taubNCY  Type** 

p.iir;fali  fjlooi 

I  AmniQii  i  a  N 

.June  1  -  jSept .  30 
•  Oct  i  “  play  3i 

mg/L 

3 

4  .S 

•;.-once:/month  grab 

! MONITOR INb  REPORTS  SHALL  BE  SUBMITTED  MONTHLY.  THE  REPORT :*:t 

S:  DDE  .  y 

iTocal  Tox|ic 
i Organics  jlNoce  i) 

mg/L 

%<‘y 

in  Apthii-.y 

grab 

: Whole  Effjluent 
Toxicity  i(WET) 

'Tests  j 

:  i 

V  Survival 

(See  Special  CcaidiLions) 

once/year 
in  April 

24  hr. 
comp . 

1  ^  i . . . . . . . . - - - 

;MONITORIN(p  REPORTS  SHALL  BE  SU8MITTE0  ANNUALLY;  THE  FjRSiTiREPORT  IS  Oygiiij _ 

:  THERE  SHAljL  BE  NO  DISCHARGE  OF  FLOATING  SOLIDS  OR  VISliitSjfiOAW.IN  OTHEr'-THAW  TRACE  AMOUNTS. 


r 

B.  STANDApD  CONDITCONS 


IN  ADOITlOf^  TO  SPECIFIED  CONDITIONS  STATED  HER&N,  THIS  P#Mlf  tS;S.^M(i;f  TO  THE  ATTACHED  Part.cj  I  «.  Ill 
STANDARD  CONDITIONS  DATED  Occober  1,  19a&:'and  Auxifeisc  15 AND  HEREBY  INCORPORATED  AS 
THOUGH  FU|.I..Y  SET  FORTH  HEREIN. 


NOU-21-1996  08=43 


PNUIRONMENTPIL  FLIGHT 


P.( 


i  A.  EFFLUENT  LIMITATIONS  AND  MONITORING  REQUIREMENTS 


:  Tho  pcrnurrq 
’  efflufrnrj 
:  discharges  s| 


PAGE  NUMBER  7  ol  12 


PERMIT  NUMBER  M0»002937ft 


is  authori;'f:d  ro  discharge  horn  ouifall(s)  with  serial  Humberts)  as  specihed  in  the  applicarioh  for  dus  permit.  Tlie 
liniitanoHs  sfiaii  become  offocrivo  upon  is.suance  and  remain  in  effect  until  expiration  of  the  permit.  Such 
lafl  be  coHirf^tied,  liniiied  and  inciriitored  by  the  permirrec  as  spocitiod  bel(Tiw; 


OUTFAL 
AND  EF; 
PARAM 


|L  NUMBER 
FLUEN  T 
lETCntSl 


UNITS 


FINAL  EFFLUENT  LIMITATIONS 


OAILY 

MAXIMUM 


WrFiCi  Y 

AVfRAOE 


MON  TNI.  Y 
avERaGF 


Cue fall  # 


MONITORING  REQUIREMENTS 


MEASUREMeNT 

PREOUHNCY 


SAMPl.E 

TYPe 


002  -  inscream  (downstream)  compliance  point: 


C:y n  i  de  ( Arne  na b  1  d 
to  Chlorination) 

j 

pH  “  Uniris 


mg/L 


SU 


once / quart e r  *■  *  *  *  grab 


^idiioE/quairter*  grab 


Out f a.l  1.  •  iristream  (upstream)  monitoring  point 


Cyanide  (Amenable 
to  Chlorination) 

pH  -  Units 


mg/L 


SU 


once: 


grab 

once /quarter  *'  *  *  *  grab 


MONITORING  REPORTS  SHALL  BE  SUBMITTED  QUARTERLY;  THE  FIRST.-ipiEPdRiM^te^^ _ 

THERt  SHAt.L  86  NO  DISCHARGE  OF  FLOATING  SOLIDS  OR  VISIBLE  FOAM  IN  bTKie&TFiAN  TRACE  AMOUNTS."' 


B.  STANDARD  CONDITIONS 


IN  ADDITION 
STANDARD 
THOUGH  Full 


TO  SPECIFIED  CONDITIONS  STATED  HEREIN..T#:i!$  tEftiiti!r;;iiS:Su.BJECT  T.d:YHE  ATTACHED  Parr<;  |  &  m 
•ONOlTlONS  DATED .OcCQhg.r  1.  jvj^>ugus<d  -::iS'v.::  i'g94..ANb  HEREBY  INCORPORATED  AS 

,LV  SET  FORTH  HEREIN.  ..i:;'''  ' 


.MO  0010  t8/^n? 


LIMITATIONS  AND  MQNITORT^G  '  REOUII^IffiNTS  (continued) 


Mojiitoring  requirement.^rbnlJi/.'i 


Onl:e  eachi 

I  ■ :  ■ 


'  Tii'esday,  Wednesday,  Thursday  and  Friday. 


pHj  is  mea:5'cixed:;;;in':;pH  unit-siT^ndiVis 
of  I  6 . 0  -  9 . 0 


not  to  be  averaged-  The  pH  is  limited  to  the  range 


Eftluent  .aha-li  nb.t:fe‘i6yate  or  depress  the  temperature  of  the  receiving  stream  beyond 
th4  mixi'hg  zone  moE:^.-:t;-h’an;:;:f ive  (5  )F.  The  stream  temperature  beyond  the  mixing  zone 


shal^.yHot  exceed  nii^by;;::t:9^  )F  due  to  the  effluent. 


per  quarter  in; 


:the  months  of  January,  April,  July  and  October. 


I 

I 
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j  Permic  No.  M0’-0029i7e 

4 .  E f  L imi nat ions... and .  Mo.n,i cor i ng  Requirements  (conr.inued) 

Noce  1  • 


Acenaphchepe 
Acrolein  ! 

Acrylonicr  ji 
tienzene  j 
Benzidine  j 

Ce  r.’bo  n  Te  r  k:  a  chloride  ( r  e  r  r  a  c  h  1  o  r  om e  r.  ha  ii c ) 

Gh  1 0  r  oi.>e/i  e 

J. ,  2 , 1  “  c  i;  i  cb  1  o V  c’ben  7  en e 

Hexachiorobenzene 

1. 2 -dichloroechane 
1:.  1 , 1  i.  L'iciiloroer.hane 


H  exa  c  h  1  o  r  o  e  t  h  e  n  e 
i!.  l-dichlotoecliane 

I 

1.1. 2- cric|\loi*oechane 

1.1.2. 2- cecrachloroer.hane 
Chloroethcihe 

Bis  (2  -  chl|>i:*oet.hyl )  ether 
2 -chloroethyl  vinyl  ether 
N - ni c  rosodk - n -propylamine 
Pentachlorbphenol 
Phenol  ! 

Bis  (2-echylhexyl J  phthalate 
Bucyl  benzyl  phchalate 

Di-n-butylj  phr.halace 


Di-n-occyl:  phchalate 
Diechyl  phnhaiace 
pimechyl  pkclialete 
3i ,  2  -benzanthracene  (benzo  (a)  anthrab^ne) 
Benzo  (a)pyjrene  (2, 4-ben2opyren:ei: 


Chrysene 
Anthracene! 

1 , 12 -benzoberylene  (btozp: 
Fiuorene 

2  -chloronapht-hal.eiiG 


Ighi )  peryl'ene:): 


2,4, 6-crichlcr.6phenol 
Pai'achlorofneca  cre^ol 
Chlorof  ormj.i'ftrichloroTnechane.). 
2  -chloropheiibl 
1 , 2  -dichlolL^pbenzene 

1, 2 -dichiopobenzene 


1 . 4  -dichQrbbe;itzje.ne;:':j>x 

2 . 3- dich] 

1. 1 - dichlOToechylene 

2 , 2  -  trans  -jdichloroechylene 

2 . 4 - dichl okophenol 

1.2- dichloropropane  (l, 2 -dichloropropane) 

2 . 4 - dimeth/lphenol 

2 . 4  -dini  troLoluGiie 
2 , 6  -dinicrlocoluene 

1 . 2- dipher^Vihydra7-ine 
Ethylbenzene 
Huoranch^e 


4 -chlorophenyl  phenyl  ether 
4-bromophenyl  phenyl  echei 
Bis  {2-chloroisopropyi )  echer 
Bis  (2-chloroechoxy)  methane 
Methylene  Chloride  (dichloromechane) 

Methyl  Chloride  (chioromechane ) 

Methyl  bromide  ibromomechane) 

B  r omo  f  orin  ( t .  r  ib  romom*;?  i\  ha  n  e. ) 

D i chi orobromome c hane 
Ch  1  o  r  odi  b  r  omeme  c  Mrie 
Hexachlorqbucadieno 
Hexachlorqcyclopentadii^n^i? 

Isophorone  .  v:-'! ;  ^  :  i  i 

Naphe-hai ene  V-.-Vv--.-  -iv:-.  . 

Nitre^enzene  ff  * 

2-nipr^heJU>i‘  ;  ’ :  ;  ■ ' 

4-nic:r;pptie3iiq^ 

2 , 4  -dini-tr.^ftenol 
4 , 6  -dtntrp:-:q:^<:resol 
N  -  n  i’trr  os  odimeehy  .iam  i  n  e 
N  -  ni.t  r  osodi 
.;Ph]feb^rcthrenft 
;•!  i  be  n  z  a  li  t  Hi*  a  c  en  e 

(di^e^.2|a;(g:,.h)  arichiracene) 
pyrene 

A2 , 3  -o-jphenyi'ene  pyrene ) 

|:Pyrene 

Tetrachioroethyiene 

Toiu^e 

TritSiToroechylene 

i^i-inyl  Chloride  (chloroethylene) 

•Mdrin 

Dieldrin 

Chlordane  (technical  mixture  and  mecabolices) 

4 . 4 - DDT 

4. 4 - DDE  (p,p-DDX) 

4.4- DDD  (p,p-TDE) 

Al pha - endosu 1 f  an 
Beta- endosu 1 f  an 
Endosulfan  sulfate 
Endrin 

Endrin  aldehyde 
Heptachlor 

Heptachlor  epoxide  (BHC: 
hexachlorocyclohexane ) 

Alpha-BHC; 

Beta -BHC 
Gamma  —  B-HC. 

Delta-BHC  (PCE  polychlorinated  biphenyls) 
PCB-1242  (Arochlor  1242) 

PCB-1254  {Arochlor  1254) 

PCE-1221  (Arochlor  1221) 

PCB-1232  (Arochlor  1232) 

PCB-124a  (Arochlor  1248) 

PCB-12€0  (Arochlor  1260) 

PCB-1016  (Arochlor  1016/ 

Toxaphene 
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Permit  No.  MO  0(.i29  578 


1. 


■^PECIAi  COMDITION.<; 


This  permit  may  be  reopened  to  establish  revised  effluent  limitations  and  raonitoi.-ing 
requirements  based  on  the  results  of  toxicity  testing,  instream  monitoring  and/or- 
etfluept  monitoring  r'esults  which  indicate  chat  water  quality  standards  have  been 


2;. 


exceeded. 

I 

I 

and  feiosolids  CJsfe  For  Dom^i^ciic  WastQwat^r  Treacmenc 


Peifmictee  r-hall  comply  wich  ctie  pollutant  limitations,  monilr. or ing^*  reporting,  and 
other  requirements  in  accordance  with  the  attached  permibi-Sb.andaid  Conditions. 


3.. 


The  Bept  Management  Practices  (BMP)  plan  subtnitted;;;ti>'' the  Deparc;menfe;.and  approved;  to 
prevent  oi  minimize  the  potential  for  release  of  -Signif  icanC:-:am'duhC.-s-‘;-:of. ,  toxic  or 
hazardous  pollutants  to  the  waters  of  the  state  ji&rough  pl^ttc  : 

implemented  Any  revisions  to  the  BMP  shall  be  ‘approvedxby  the  Depaitmend; 


implementation . 

4' .  Flow  Mea -ji u  r emen r. a 

i 


be 

DGpH;r.p«ienc:::i6r  i  o r  t  o 


AppLOpkia.ee  flow  measuremenc  devices  and  methods  consistent' 
be  b*el^ 
of 


,  .  ......... .i.wi:):.!!  accepted  practices  shall 

telpcteci  and  used  to  insux'e  the  accuracy  .aadjit.eliabili-tyiidfvfrieasux'ements  of  the  volume 
monjitored  discharges.  The  devices  shalilfc'eiijiii^^l led,  d-^prated  and  maintained  to 
insure;  that  the  accuracy  of  the  raeasurem|nt:^-' the  accepted  capability 
of  thap  Cyp"  of  device.  Devices  selected  shali •■bg;.'-.;pa.j^abl.exbf  measuring  flows  wich  a 
maximum  deviation  of  less  chan  i  lOVir'trom  truie'  dis!bh^f;ge'--i‘ates  throughout  the  range  of 
ftxp^jcted  discharge  volumes.  * 


5 .  Cha nqe.k  in  Discharge 


g:_of  Toxic  -gub's nances:':' 


The  pepnittee  shall  notify.i'.ith&.fcirectoro 


a6xs.OGh: *as  it  knows  or  has  reason  to  believe: 


a  - 


which  would  result  in  the  discharge  of 
the  permit,  if  chat  discharge  will  exceed 
chq  highest':|:pi;:ih]e  foil dwingx.^inotificat ion  levels:” 

(1^  One  hundii^&Jmicrograntsijp^^  (100  ug/L)  ; 

Two  (200  ug/D  for  acrolein  and  acry-ionitrile;  five 

liter  (500  ug/L)  for  2,^5  dinitrophenol  and  for  2 -methyl 
4  , .  .’6  •"dini  tLOpii^nQi:'-:-and  one  milligram  per  liter  {1  mg/D  for  antimony; 
five  (5)  Cimesi:fc;i?^;::mjg-ximum  concentration  value  reported  for  the  pollutant.:  in  the 
permit  appii cation;;: 

The  level  established  in  Part  A  of  the  permit  by  the  Director. 


(2)i 


^ helve  b^gun  or  expect  to  begin  to  use  or  manufacture  as  an  intermediate  or 
pr: -byproduct  any  toxic  pollutant  which  was  not  reported  in  the  pexmic 

ti'caEi.cn.x' ; : : 


AU  ^he  base  shall  be  fully  documented.  An  annual  report  su  min  .a.  rising 

pe.^i.i^de  use  shall  be  submitted  by  January  31  of  each  year.  The  report  shall  i  ncludc 
and  amount  of  pesticides  used,  locations,  methods  of  application  and  include  any 
analysis  conducted  for  pesticides. 


j 

I 

I 
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Perrni.t  No.  MC-0029378 


LESLLlii-. ..  ( cent  i  nu  ed ) 


whoi^  lt;t‘ i  luftnr  Toxicitry  (WBTi  tests  will  be  conducted  ,hs  loIIc 


a  Tesr  Schedule  and  Follow«nn  Rf^crui 


(I  I  Petforn^  c3  s ingl e - dilut ion  cest  in  the  months  an<3'‘ac  the  f r’ecju-eihc^’  sp^ 
i  above. 


If  Che  tesc  passes  the  effluent  limit  do  test  until  the  next,  test 

ppt’iod.  Submit,  results  with  the  annual  .^epoT t:i: :T!: 


If  the  te.3t  fails  the  effluent  liroit.vairwultiple  'd'i'ltirc-iipn  test  shall  be  performed 

within  30  days,  and  biweekly  ther^iite'Kiiihicil  one 'iiiii'i'he  following  conditions 
are  met  :  *•> 


;a)  THREE  CONSEaJTIVE  MULTiiRLE-DlL^ION No  further  tests  need  to 
be  perfotmed  until  next;:;’tegulafiy  schedfcii'ed-’cesr.  period. 


(b)  A  TOT.JiL  OF  THREE  ^LTiPLE-BltUTION  TESTS  FAIL 


The  permicv:ee  .sha:;:jj.  a  tesc  results  for  the  test  series  to 

SecbioH:.;:bf  the  WRtjpX'ixEjfe';  box  17«;,  Jefferson  City,  .MO  within  14 
thir.3:;:jfa;^]^d  test  .’■  •  will  contact  the  permittee  with  initial 
conducsjijnar.'-^xcoxicicy  identification  evaluation  (TIE)  or  toxicity 
rcdutc:£Q^:.:^ya.luacid)il::::^ij^);:;.,.  The  permittee  shall  submit  a  plan  for  conduccinci  a 
TIE  or  T^ia';;;if<d;;:t;-he  RlattiiivhS;::i^.^ccion  of  the  WPCP  with.in  60  day.s  of  the  date  of 

planirniitt  be  approved  by  DNR  before  the  TIE  or  TRE  is  begun, 
A  s^ieduie'  fgjrixb^^  tie  or  trE  shall  be  established  in  the  plan 

approval. 


••Upon  DNR's  appbdvai;',  the  TIE/TRE  schedule  may  be  modified  if  toxicity  is 
intermittent  during  the  TIE/TRE  investigations.  A  revised  WET  test  schedule  may¬ 
be  est;.ablishe<?::by  DNR  for  this  period. 

:;T.f  a  previously  completed  TIE  has  clearly  identified  the  cause  of  toxicity. 

TIES  will  not  be  required  as  long  as  effluent  characteristics  remain 
®;^-^?ih;t;va .1  iy  unchanged  and  the  permittee  is  proceeding  according  to  a  DNR 
approved  rschediile  to  complete  a  TRE  and  reduce  toxicity.  Regularly  .scheduled 
WET  testing  as  requited  in  part  b.(l)  will  be  required  during  thi.s  period. 

In  addition  to  the  wet  test  summary  report  required  in  part  (?.),  all  failing 
test  r  esults  shall  be  reported  to  dnR  within  14  days  of  the  a-va  i  l.abiliry  of 

LttJHulCX. 

All  WET  test  results  for  the  reporting  period  shall  be  summarised  and  submitted 
to  DNR  by  the  end  of  the  following  October,  when  WET  ce-st  .sampling  is  requited 
f-.o  run  over  one  DMR  period,  each  DMR  report  shall  contain  information  generated 
during  the  reporting  period. 
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Whole  jeffluenr  Toxicity  (WET)  cest  (continued) 

*'■’  pjgg/FATl,  pipcMure  and  effluent  limicarionf; 
i 

I 

(ij)  To  pass  a  single-dilution  test,  mortality  observed  in  the  ARC  test  concentration 
.  .^tiali  nor.  be  -■•igni. fi.„antly  different  (at  the  95%  confidence  level;  p  =  o  [it;j 

!  than  chat  <>b.served  in  the  upstream  receiving-water  control.  The  .appropi; i,=ste 

■  statistical  tests  of  significance  will  be  chose  outlined  in  .ciie  most  current 


(2i) 

i 

i 


USEPA  acuco  coxicicy  maiiu.^1  Or  those  specif. ted  by  the 
*ro  past:  a  nailciple-dilution  nest: 


(a)  the  computed  percent  effluent  at  th^jli^dge  of  th^' .di^^ 

(AfiC)  must  be  less  than  chree-cenchsMO . .? )  or-  the  Lli^x-.-coh^^iitraEion  for  the' 
most  sensitive  of  the  cast  organism?^;.,  or .  ,::y '  .  .T:-:  ' 


tb)  all  dilutions  equal  to  or;  greater  th'an:::®^: AEC  must  be  noncoxic.  Failure-  of 
one  raulcipla-dilution  test  is  consideFed^i-aby.ef fluent  limit  violation. 


c .  Test  Conditions 


(i?  Test  species:  Ceriodaphnia  dubia:;;dihd;:;fb±ifead  minnc):^:^:-'  Piraephales  promela.s . 

I  Organisms  used  in  WET  testing  cultures  reared  for  the  purpo.se 

of  conducting  toxicity  cescs.-jah'd  shouiid-:;ba';-:i:U:ic:ur^  in  a  manner  consistent  with 
I  Che  most  current  USEPA  guidelines.  .All  tebfci'A-hlriials  should  be  cultured  a.’-; 

J  described  in  EPA-600/4 -90./f|27 , 

(2J  Test  period:  48  hours-ij^.t'  the  "A'dceptablfiXEf  fluent  Concent rar  i  on •'  (AEC) 

:  specified  above.  X.;:' 

(ij  VP??!???®'  receiving  .stream  water  will,  be  used  as 

;  ^  water '"is  unavailable  or  if  mortality  in  the 

'  upsc^l^-^l^jil^per  "reconstituted"  water  will  be  used  Procedures  for 

;  gwnci'attcig.;.irb.constitb;C;^yW^^^  will  be  supplied  by  the  Department  of  Natural 
■;  Peaoi2rc«a:y(p^);. .  'TryxT 


(4J  Tes^«  sli'bulditebxa-ni  immediately  after  the  sample  is  collected,  but  rest' 

;  muet  be  inicia;t:b^;;[jit^:;.l,acer  chan  36  hours  after  collection. 


(SI)  :• 
i  ■ ' 

.  c*  •* 

■j: : 
.V.-: 

.  1. 

;l.v- 
r. 


■^SinglG-diiucioii'i'a^ts  will  be  run  winh: 

(a)  Ef flufent.va-t-.  r.he  AEC  concentrar-ion; 

..  (b)  lOOv  ^_6^iving-stream  water  {if  available)  ,  col  leered  upst.ream  of  the 
outfail:  az  a  point  beyond  any  influence  of  r.he  effluent;  and 


fcl 


:  :r-ecdnf; t i tu ted  water 


: . 

(ej)  ■  Mulriple-dilut.ion  testa  will  be  run  with: 

1 

I  (a)  ina%,  'it?,-,  25%,  12.5%,  .and  6.25%  effluent,  unless  the  AEC  is  less  than  :'!5% 
j  effluent,  m  whreh  case  dilutions  will  be  4  times  the  AEC,  r.wo  timi^s  ch“ 

i  AEC,  AEC,  1/2  AEC  and  1/4  AEC. 

!  (b)  100%  receiving-stream  water  (if  available),  collected  up:^r.ream  of  the 

.  outfall  at  a  point  beyond  any  influence  of  the  effluenc;  and 

(c)  reconstituted  water. 

(7j)  If  leconscitutftd-wacer  control  mortality  for  a  test  species  exceeds  10%  the 
entire  test  will  be  rerun. 
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SPECIP^L  CONDITIONS  (conninued) 


The  bypass  scruccure  leading  from  the  iunction  box  which  follows  r.h$  pi'itaary  clarifiers 
and  l^ada  to  che  outfall  shall  be  plugged  upon  completion  of.  the  improveroencs  covered  ' 


lev  Uhlfi* 


permit . 


Reporcj  ay  no-discharge  when  a  discharge  does  not  occur  during  che  report  period. 

This  ijermir.  may  be  modified,  or  alternatively  revoked  and  reissued,  to,comply  with  any 
appli-jable  effluent  standard  or  limitation  issued  or  approved  under  S.^tJtions  301  (b)(2) 

IQ),  <jnd  (D)  ,  304  (b)(2)  and  307  (a)(2)  of  the  Clean.  Mater  Act.iijf  the!  effluent  standard  or 
limi. cation  so  issued  or  aoDroved*  • 


Contains  different  conditions  or  is  otherwise  more  six . chan  any  e.ffluent 
1  i  mi  tat  ion  ii'i  the  permit;  or 


j  Controls  any  pollutant  not  limited  in  tbETperraic 


The  permit  as  modified  or  reissued  under  this  paijS^aph  shall  also  coii'ti'i'iiri' 'any  other 
requit(emenr.s  of  the  Act  then  applicable, 


Genevci,]  Criteria.  The  following  water  quality  d:cit.eri;i';::^.^;il:..be  .applicable  to  all  waters 
of  the  state  at  all  times  including  mixing  tones.  No  w'at'gjri'^bfttaminarit.  by  itself  or  in 
comb iij .a  1:1. on  with  other  substances,  shall  preysriisitche  watdtis'^-dif'xthe  state  from  meeting  the 
follovjing  Conditions;  -  ^ 


(a)  I  Waters  shall  be  free  from  substances  amounts  to  cause  the 

j  fot.macLor  of  putrescent,  unsightly  or  har[n€.u4;-'i3qttom  deposits  or  prevent  full 
i  maintenance  of  beneficial  uses;  ' 


Waters  shall  be  free  f.fbWbil.  sdum  and  floating  debris  in  suf.=  neient  amounts  to 
be  unsightly  or  preveiit' full  mSiiitenanGe:-of  beneficial  uses,- 


(c)  Watb^bxp^®!-*-  sufficient  amounts  to  cause  unsightly 

j  babr  "or  prevent  full  maintenance  of  beneficial 


Waters  fre^  ■f:?;^;;;;.S^i)Stances  or  conditions  in  sufficient  amounts  tc 

result. to  animal  or  aquatic  life; 


j  T^ei e  shal]  icant  human  health  hazard  from  incidental  contact  with 

i  tlie  water; 

P’ shall  be:;Xio  acute  toxicity  to  livestock  or  wildlife  watering; 

(g)  :;;:;|::;f:-.Waters  shal|.::;be  free  from  physical,  chemical  or  hydrologic  changes  that:  would 
;  ■  j; ; : :  :impa  1  r  the;  ‘d.acura.l  biological  conimiinity; 


i’ .  ’  ■’*  from  used  tires,  car  bodies,  appliance.".,  demolition  debris, 
j  used  vehicles  or  equipment  and  solid  waste  as  defined  in  Missouri's  Solid  Waste 
I  Law,  section  2(So.2t.)0,  RSMo,  except  as  the  use  of  such  materials  is  specifically 
j  permitted  pursuant  to  .section  260.200-260.247. 


OutfaJjls  must  be  marked  in  field. 
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D^te  of  Pace  :  Occobcri  LO.  1996 

;  i 

Pace  or  public  C^ocice.  October  i8,  1996 

i 

j  NATIONAL  POLLUTATJT  DISCHARGE  ELIMINATION  SYSTEM  (NPDE5)  PEPJ^IT 

!  PACT  SHEET 


This  Fact  explAin^:;  cVie  applicable  regulations,  raitionale  for  deveiopme.nr.  oF  this  permii 

and  r.he  public  pare icipac i on  process, 
i 

t 

1 

i 

NPDES  PERMIT  MTJMBBR :  MO-002937S 

! 

FACILITY  N^ME ;  Whiceman  Air  Force  Base 

I 

i 

OmER  name!-  u  s  Air  Forcfi 

I  i 

;  1 

LOCATION:  |  See .  32  TICN  R24W  County:  Johnson 

’  j 

receiving  STREAM;  Brewer  Branch  (Blackwaeer  River  Basin)  (10300104-23-01) 

I 

I 

FACILITY  CpNTACT  PERSON:  Edward  K.  Lenz  TELEPHONE:  (816)  687-6218 

I 

! 

RACILITY  pfe.SCRIPTION  AND  RATIONALE 

*  I 

i  .  .  !  . 

The  Whiteman  Air  Force  Base  wastewater  treacmene  facility  is  a  trickling  filter  system  with 
primary  anji  secondary  settling.  The  design  population  equivalent  is  13, 300- and  the  design 
flow  is  1  p6  million  gallons  per  day.  The  average  actual  flow  is  500,000  gallons  per  day. 
Sludge  is  treated  in  anaerobic  digesters  before  being  disposed  of  by  land  application  or 
removal  to| a  landfill.  The  design  sludge  production  is.  ISO  dry  tons  per  year.  The  actual 
sludge  production  is  appx'oximately  7  0  dty  tons  per  year-. 

The  iimitsj  for  thl.s  facility  were  based  on  the  effluent  regulations  and  water  quality 
standards  in  10  CBR  20-7  (water  quality  review  sheet  pi‘Apared  by  Planning  Section  i?. 
attached)  J 

!  I 

Interim  litnits  are  being  proposed  because  Air  Force  Basie  is  con.suruccing  a  wetlands. 

i 

I 

This  permit  w^ll  be  issued  for  a  period  of  fivft  years.. 

I 

i 


i 

i 


i 


1 
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tact  $HeeT 

WhiToiMiin  Air 

M0.0029378 


PJjBUC  participation 

j 

I 

Pilbhc  ciinifj^cfuj  on  br.»jwiA.;rj  O'jrntii  jiro  boiny  M>  .x:«:-.<r*i;nv.:o  wii:h  Public  P.-irrict(*iArion  regulation  under  10‘CSB  20  6.020 

A  CWV  >-f  rl-r  r-ilili'.-  .•.,„|  this  fact  sheet  are  beiiv|  forwarded  fo  the  applicant,  tho'Disiricl  tt.ymccr  .-.f  the  U.$  Afr.ny  Corp.;  ,.f  En9ln■^ff<•  tl>- 

U.S.  Fu:h  Wjldlitc  Servicn,  the  Ettv|ronn^enta!  Protection  Ariencv  and  the  Missouri  D<5>.itttt.ci.t  ot  C-rit«e'vori..n.  Other  Itiiem^iutl  indivitlu.M?  .u.iv 
.Jjr.itn  ;i  copy  nn  reque*;!  by  wmtng  ir>  the;  ndrjros<  fisiod  below  lor  cnntnicni  IcUory, 

Comnuti.ts  shr.iilil  he  .;»iif..i.,.|  h.  the  issue*  reliiiiny  tr.  the  priiprised  acti.ir.  and  perrttit  and  their  ef'ect  on  water  quality.  The  Mi.ssuuti  Oef.iiiiin,*in  -.i 
Natural  Ku:iour.;<jt:  m.iv  ....t  !:r.nf:i<ler  itonvnenrs  nr  rihjeoiiniis  tn  a  prrniir  Iwsed  or.  q.iAsririn.s  r.f  ^oninq.  location,  or  other  n..n  v»,,:er  qti..liiv  l•..:,|,••. 
(..urrir  v.  MC  ClfrCifi  Wat*jr  Commiivfiion.  6SG  S.W.  2d  58  (Mo.  App.  1979). 

i 

The*  pf<‘jpn5rtd  dejlcrnitrinu^tn:.;  i>f  this  dr«»fc  fjcrniii.  {.rrc  tcnt<i(ivc  pctiditH)  Ihc  public  node*?  prui.:*?.*';*; 

! 

P.%rRon?  wishtnyjlo  cumrtjftrH  upon  t.tr  objccC  r.o  the  oropu^ed  dclcrmin^itiotis;  dr»?  invited  T<’>  submir  them  in  wririnq  to:  Deparrm-nr  of  N*irijr;^l 
Rosourcc:^^Oiv.t;j<ni  of  envir..nrnr:nr;itl  Qu:ilitv.  ^Mi^i..cc>uri  Clc^iiri  Wru^r  Cnmnd^-^ion).  P.O.  8n«  176.  Jefferson  Clry.  Missovjri  65102.  ATTN:  Oani-^l  R. 
SchuefTc.  Chief  pf  Pnimir  S-^ctiivn.  Raasa  include  fh«!j  pfirmir  numhe.r  of  rha  draft  permit ’in  all  commanr  letter?. 

Within  30  days  ironi  i|m  public  iw.ticc  dtHo,  tis  listed  on  page  or>c.  all  water  quality  conmtenls  received  will  he  tfonsiciered  in  tl...  forriuilati<..i.  ..I  .-HI 
fiivtl  dotormiraiipn-:  regarding  this  applicatiort.  If  resportse  to  the  public  notice  indicates  isignificant  public  inrereSt.  .1  puMI.;  tie.iriii.,i  may  be  held  after 
duo  nMlioc.  Public  hft.fnny  ;iii<;I/of  of  Thti!  NPDFS  prrmii;  will  hr  iHcitprdmq  ro  10  CSR  20-6.020. 

C!o|.ieK  of  .all  dra[t  parniita.  c-imotents  and  other  inforniation  are  available  for  inspection  and  copying  at  the  Dcpa^tmeni  af  N.-iiur;il  Resaur.ia-;  l).vi..,„., 
r.,1  .iiviranmenraj  Quality.  IMissouri  Clean  Water  Commission)  Water  Pollution  Control  Program.  P.O.  B<>x  176  705  Jefferson  Str^.-r  Jelfrr-i.oVitv 
Missouri  65102.  . 

PtRMiT  REGlll  iTIONS 

The  Federal  Waijer  Pollurion  Control  Act  ("Clean  Water  Act"  Section  402  Public  Law  92  500  as  ainendedi  ernaWisherl  thr  Nur,o„..l  PoHuttint  Oisclmrue 
Sysrem  (NPDES)  permtt  program.  This  program  regulates  the  discharge  of  pollulani?  from  ucini  jsnurcf;.^  into  rh^:  w.'iTrrr;  .’d  tht  Unir-d 
Shares.  AM  such  discharge?  arc  unlawful  without  a  permit  iScebon  301  ,,f  the  -Cicsan  Waiter  Acr”l.  After  a  permit  is  obtained,  a  di.^cherqe  not  in 
rnirfjpli.ance  with  all  permit  term?  and  conditions  is  unlawful.  NPDES  pcrmitii  in  Mis.souriji^r.^  issued  by  the  Director  of  the  Depnrrmrni  of  Natural 
R«.sour<:os  underf  ar^  rippruv^d  NPDES  progr^^m.  opef;irinrj  in  accorriaAce  with  federal  andlstate  law:.  fPcdcral  '•Cloan  W;ir^s  Anf  .md  ■’Mi:;N..uri  C.U,.u> 
WiiTor  Law**  Scfjion  6A4  ftfi  .iimendftdl. 

WATER  QUALITly  STANDARDS 

lio  CSR  20-7,0^1  Missmirl  Water  Quality  Standards.  Missouri  Dcparuricnt  of  Natural  R^ftotirce.«:  (the  DeparimeniJ  '’dcfmut^  Uio  W;.ii<.tf 

Commi.ssion  s  wjaier  quality  obtcctivo^;  in  tt^rtTi.y  i,»f  water  use?  to  be  maintained  and  the  criicria  lo  prutec*:!:  Those 

EFFLUENT  LtMlljATiONS 

i 

In  order  to  protept  thns-e  bftn^tficial  us^es  and  the  warer  quality  of  surface  waters  and  grcurxiwariir.  effluent  lirniialirjn?  arc  bi.uiiy  •»f:rab}i<:hed  uivjor 
federal  and  statij  laws;.  The  n'luniToring  roquiremancs  for  all  paranneters  have  beer^  ef;tfihii.'-hed  by  the  Department  in  cumtSliance  with  10  CSR 
20  7.015  Effiurthr  Regiihirir*n, 

The  ourront  Ocp  irrrn.rhT  pjtiiubjnr  regularions  10  CSR  20-7.015  states  that  non  domc&tic  waste  discharges  "shall  niccC  tlx:  .ipplinable  control 
Technology  currumy  efl-tcrive  nr  Thar  which  will  become  effective  during  the  life  of  the  permit.  Where  this  definition  is  rvit  .-ivailable  or  applicablt:  ili« 
pi:p.Kim«ini  .chalj  sot  '^pcojhn  parrJincicr  hmiuitions  uviny  btT^;r  lynyinf-frfincj  judyment  as  defined  in  402biJn)  of  rhe  Federal  Clean  Wai.nr  Acr*'. 


STANDARD  COilaDiTIONS 


Tho  standard  condimm.^  .,rr„c:hefJ  ro  rhe  drafr  permii  are  applied  rn  all  NPDES  permittees.  Tt.cv  reflect  requirements  of  federal  (40  CFR  12.2)  and 
'^.*11,.:  i;iw  (10  CJ^R  20-Chnp!.:r  6)  wiih  rospecr  ro  NPDES  permittee  dunes,  respunsibilitio:);  ^ind  liabilir.es. 
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waLsr  Quaiicy  Review  Shatsr. 

Page  Two  ! 

j 

ANTIDEGRA^ATTON  CONSIDERATIONS:  As  a  base-line,  wacer  qiaaiicy  necessary  co  proceci;  desicmac 
Use.-»  be  maincaincci.  Hnwaver.  "When  water  quality  exceeds  level  necessary  to  procec 

beneHiCraj  uses,  chat  qu.ility  shall  be  fully  maintained  and  procected"  (tuom  Water  Ouality 
Standards^.  Because  p.rewec  Branch  and  Clear  Fork  flow  through  a  state  park,  a  stringent 
POST cr on  jegat ding  protection  of  aesthetics  and  aquatic  life  in  both  streams  is  retpired  a 
gather  high-quality  effluent  is  currently  being  discharged;  a  lower  effluent  qualirv  would 
rtegiadr  the  scream  and  violate  the  antidegradai.ion  provisions.  Therefore,  no  lowerirq  of 
water  qua^iry  should  be  allowed 
i 

D^CRTPTifjN  OF  rkcftvtng  WATERS:  Brewer  Branch  appears  to  have  good  gradient  and  -velocity  at 
the  acce.-s  points.-  it  i.s  reported  to  have  sizeable  pools  also.  Thero  is  normally  no 

ow  abov..j  Che  STP.  Clear  fork  i.s  a  prairi*  type,  fairly  low -gradient...  uicbid  scream  wirh 
limited  r^ifle?;  it.  diains  a  mUture  of  forested  land,  cropland,  and  pasture.  About;  one  mi. U 
below  Che jdischaTge,  Brewer  Branch  enters  Knob  Noscer  $catc  Park;  Clear  Fork  flows  through 
the  park  ^or  about  three  miles  below  its  confluence  with  Brewer  Branch .  Brewer  Branch  and 
Clear  Fori?  are  removed  from  the  main  development  in  the  p.3rk,  although  an  equestrian  trail 
cio>s0s  diid.  ch.0n  follows  chfi  foe  some  distsince; 

FACILITY  INFORMATION;  The  STP  is  a  trickling  filter  with  a  design  PE  of  10.000  and  current 
limits  of  "30/30"  for  BOD  and  NFR,  with  limits  for  metals.  OMRs  for  the  past  year  indicate 
that  BODs I average  about  20  mg/L,  and  recent  warm-weather  samples  indicate  EODs  usuallv  less 
than  15  mq/L .  Effluent -ammonia  data  has  been  collected  monthly  since  the  beginning  of  1991-- 
levels  haile  consistently  been  leas  than  )  mg/D. 

I 

OTHER  POi4t  SOURCES:  The  city  of  Knob  Noscer  discharges  co  Clear  Fork  about  -i  miles  below  the 
entry  of  ^rewer  Branch.  The  Whiteman  STP  effluent  is  not  expected  to  affect  the  stream  in 
that  aiea^'  Othex’  discharges  co  Clear  Foi’k  ax*e  minor  in  nature. 

f 

NONPOINT  ijoURCES:  Nutrients  from  agricultural  sources  contribute  to  algae  production  and 
purbidity  jin  this  type  of  ;?itteam  Live.stock -watering  use  of  this  type  stream  is  also  common- 
livestock  wastes  directly  entering  the  .stream  may  contribute  nutrient,  solids  and  oxygen- 
demanding  jmat.erial  .  ' 

i 

FIELD  DAT;!: 

^  MDNP.  ijow- flow  visual  survey;  limited  dissolved  - -oxygen  and  ammonia  daca,  1987 
“  MDtJR  c>ne-day  CBOD  and  ammonia  date,  November  1990 
--Air  Pc  rce-- several  years  of  weekly  dissolved-oxygen  and  BOD  readings  immediately  above 
and  below  the  STP,  and  mile  below  the  STP 

-  MDNP.  visual  suL'vey  and  limited  dissolved-oxygen  and  ammonia  data  from  Brewer  Branch  June 

1591  !  -  V  - 

1 

MDNR  Jjow-£low.  dissolved  oxygen  and  NH3N  data;  Julv  1991 

J 

J 

SUMMARY  OF  FIELD  DATA  AND  MODEL  DEVELOPMENT: 

A  summary  of  the  receiving-stream  data  collected  is  attached;  these  data  generally  indicate 
pcceptabl^  in-stream  water  quaiicy.  An  earlier  survey  indicated  an  impact  on  Brewer  Branch 
;(incluciin<|  the  lower  reach  within  the  state  park),  but  no  imp.act  on  riear  Fori-  AFB  data  '/. 
mile  beloj  the  STP  (and  above  the  park)  has  indicated  low  warm-weather  di.s.solved  oxygen  No 
ammonia  v:^olation.s  have  been  noted  in  Clear  Pork.  The  July  1991  data  was  cak^n  in  hot-  dry 
weather  w^en  adverse  effects  should  be  most  evident,  and  yet  the  impacts  on  the  .stream  were 

minimal.  4lchouqh  one  iow  dissolved-oxygen  value  and  some  excess  algae  were  noted  iu.si.  below 
Brewer  Brinch.  -  ’ 
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P.16 


!  WATER  QUALITY  REVIEW  SHEET 

!  ' 

NAME  OF  FApTLlTY:  WhiLomati  Air  Force  Base 
1 

NPniiS  PEFiwilT  NO:  M0-0()2!;178 
:  1 

RECETVT. NO  |;'rpi£AM.  Tribiir. ary  ro  Cloar  Fork  (Brewsr  I3r;anf;h)  i.S  miles  co  Clear  Fork 
RIVER  reach  no  :  1  (1  li On  104  ■  2  J  ■  0 1 


LEVEL  OF  ANALYSIS:  Level  III  (QUAL  2E  Steady 'S race  modelJ 

1 

t 

STP  DESTGNj  FLOW:  VQiO  low  flow  of  "0”  foi*  both  immediace  cr  ibur.ary  and  Clear  Fork 

'  i 

STREAM  CLASSIFICATION:  Brewer  Branch  is  unclassified;  Clear  Fork  is  Class  C 
i  ( intermiccenc  flow;  permanent 

j 

BENEFIClAlij  USES  :  Brewer  Branch:  no  designated  beneficial  uses  Clear  Pork:  livestock,  wildlife 

I  Weltering;  aquatic  life  protection  (limited  warm-water  fishery)  The 

}  "limited  fishery'',  designation  is  in  recognition  of  the  prairie  stream 

i  aqua  tie -comnuinity  type  and  the  7QiO  low  flow  of  less  than  o.l  ofs 

I 

f 

CRITERIA  Op  CONCERN:  Dissolved  Oxygen,  ammonia,  metals,;  cyanide,  phenol 


ckiTERIA. 


INSTREAM 

Dissolved  Dxygen •  Water  Quality  Standards  Table  A  minimum  dissolved  oxygen  criterion  ir-‘  s 
rpg/L;  however,  where  natural  concentrations  fall  below  -that  value,  5  mg/L  is  a  minimum 
average  value  for  the  diurnal  cycle.  Monitoring  at  other  prairie  streams  and  sampling  of 
Clear  Fork  above  Whiteman  AFB  indicate  that  early -morning  dissolved  oxygen  may  be  lower  than 
5  mg/L  under  natural  low-flow,  hot -weather  conditions.  The  Water  Quality  Standards  allow 
waste]  oad  allocations  to  be  based  on  these  "background",  concentrst ions :  4  mg/L  considar^d 
an  appropiiate  warm-weather  diurnal  minimum  for  Clear  Creek. 

j 

I 

Tkmmoiiia:  a!  maximum  of  2  0  mg/L--warm  weather  (pH:  7.8;  temp:  26  C) 

;  3.2  mg/L- -cool  weather  (pH:  7.8;  temp-  H  C) 

Ocher  polliilants:  (Chronic  aquacic-lif e-protect:ion  criteria  for  limited  warm-water  fishery; 
medium  watjer  hardness) 

Cu--  j  43  ug/L 

Pb--  i  20  ug/L 

2n--  !  1505  ug/L 

Ag--  :  .12  ug/L  (NOTE:  chronic  criteria  deleted  iin  1994  Standards) 

pheno]j  ‘  •  100  ug/L 

CN--  !  'i  ag/L 

i 

t 

ReFftrencetj  .  1994  Water  Quality  Standards,  Tables  A  and  B 

> 

I 

MIXING  ZOr^BS:  Mixing  zones  are  areas  of  pollutant  dilution  and  attenuation  in  classified 
waters,  within  which  chronic  criteria  may  be  exempted.  Howevex.',  in  this  case,  with  part  of 
f.he  immediate  receiving  stream  and  the  first  classified  stream  flowing  through  :ii  state  park, 
allowance  for  a  mixing  ^one  in  Clear  Fox'k  is  not  considered  advisable.  Th.a.t  is,  chronic: 
toxicity  criteria  should  be  met  in  Clear  Pork  i.mmediately  below  Brewer  Branch  . 

Reference:  1991  Water  Quality  Standards 


1 
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Wane*!"  Qualjicy  PriVL*^.w 
Pa,qe  Thre^ 

1 

In e<‘am  jreacuac ion-decay  rar.es  cannor.  be  precisely  decermined  wich  the  generally  good 
effliient  duality,  and  a  model  for  dissolved  oxygen  and  ammonia  prediction  qannot  be 
accurately  calibrated.  E.?tLmAtes  were  made  regarding  feaeration  and  decay  races,  and  st  ream 
morphoniet i:y  and  hydraulics.  Inpuce  were  similar  to  other  screams  in  the  area.  With 
and  Che  observed  d.ata.  a  model  was  constructed .  The  recommended  effluent  Limits  appear  i,o  bo 
necessary  to  meet  dissolved-oxygen  and  ammonia  criteria  in  Clear  Fork,  and  r.o  .-isr-ure 
compliance  with  c>tc  ingen  c  anti  degradation  provisions  in  both  receiving  Strea^ns 

WASTELOAD  |aLLOCATION  LIMITS: 

BOD  -  jJune  -  Sept.  iO  mg/L 

i  Oct .  -  May  15  mq/L 


NH’IK  -j  June  -  Sept 
!  Oct .  -  May 


iO  mg/L 
15  mg/L 

2  mg/L 
2 . 5  mg/L 

15  rng/L 


£PA  guidanjee  recommends  chat  WLA  values  be  used  as  daily  maximum  values.  Hnwav^t.  in  chi;-:* 
case,  thei*je  is  some  uncertainty  in  zh^k  model  predictions  and  considering  the  present  minimal 
impact  on  jthe  stream,  we  recommend  that  the  permit  include  the  following  values: 


weekly  avR . 


daily  ft\ax . 


Jurie  ;  Sept . 
Oct .  -i  May 


June  i  .Sept .  2  3 

Occ ,  ^  May  3.5  4  . 5 

I 

Oil  and  Grjease- -same  as  existing  limits. 

i 

I 

Effluent  Ijimits  for  other  substances  limited  in  the  existing  permit  are: 

Cu--  4  2|ug/L 

Pb--  20j  ug/L 

Zn--  I5p5  ug/L 

Ag--  e.h  (NOTE:  A  chronic  criterion  is  no  longer  included  in  Che  1994  Standards.*  thft 
j  acuta  criterion  of  8.2  ug/L  should  be  used.) 
phenol  *  iqO  ug/L 

Cn--  5  pg/L  (NOTE:  The  acute  criterion  of  22  ug/L  is  acceptable  as  an  effluent  It mit  if 
WE|r  tests  continue  to  indicate  no  toxicity  and  quarterly  in-stream  monitoring  in 
Cljear  Creek  indicate  no  values  above  5  ug/L.) 

i  ..  . 

The  above  .ate  base<3  cjn  aqtiatic- lif e  criteria.  **0*'  flow  in  the  receiving  streams,  and  no  los! 
of  metals.,  Ef£lu^:ni:  limits  should  be  expressed  as  ’'total  recoverable*'  metals  (monthly 
averages,  j  Cyanide  should  be  expressed  as  "amenable  to ' chlorination" . 

j 

ATfACHMENljs  :  Mode  I  input  a  nd  ou  tpu  t  £  i  1  es 
REVIEWER:  RG 

DATE:  3-13-91  (several  Subsequent  updates  compiled  on  6-2S-9S) 

SECriON  JH.  JTA 
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SUMMARY  OF  TEST  METHODOLOGY  FOR  WHOLE:- EFFLUENT  TOXICITY  TESTS 


required  in  NPDES  permits  shall  use  the  followino  test 
me^hodot  single  or  multiple  dilution  methods.  Any  future  changes  in 

Unless  olrh^  ^  supplied  to  the  permittee  by  the  ;Dcpartment  of  Natural  Resources  (MDNR) 

procedures  should  be  consistent  with  Methods  Lr 
Measurirg_^  Acute  Toxicity  of  Effluents  and  Receivina  Waters  to  Prosht.r;»;^  JZZ 
Organism^.  EPA/600/4-4Q/n?7 - - hL?.  **arcrs  to  Freshwater  and  Marine 

\ 

Tesjt  conditions  for  Ceriodaphnla  dubia: 


t 

ITest  duration: 

Tempera ture : 
bight  Quality: 
photoperiod: 

&ize  of  test  vessel: 

Volume  of  test  solution: 

Kge  of  test  organisms : 

No,  of  animals/test  vessel: 
po.  of  replicates/concentration: 
^o.  organisms/concentration: 

peeding  regime: 

Iteration : 

Pilution  water: 


Endpoint: 


Test  acceptability  criterion: 


48  h 

25  +  20C 

Ambient  laboratory  illumination 
16  h  light,  8  h  dark 
30  mL  (minimum) 

15  mL  (minimum) 

<24  h  old 

.5 

4 

20  (minimum^ 

None  (feed  prior  to  test) 

None 

Upstream  receiving  water;  if  no  upstream  flow, 
synthetic  water  modified  to  reflect  effluent 
hardness . 

Mortality  (Statistically  significant  difference 
from  upstream  receiving  water  control  at  p<  0.05) 
90%  or  greater  survival  in  controls 


] 

Tes'f.  conditions  for  ( P imepha  1  e s  prome  1  as )  : 


Test  duration: 

X^inperature : 

Light  Quality: 

^hotoperiod: 

$ize  of  test  vessel: 

^olume  of  test  solution: 

^ge  of  test  organisms: 

So.  of  animals/test  vessel: 
ijJo.  of  replica tes/concentration ; 


No.  of  organisras/concentration : 


Peeding  regime : 
^oration: 

I 

I 

Dilution  water: 


Endpoint: 


"Pest  Acceptability  criterion; 


48  h 

25  +  20C 

Ambient  laboratory  illumination 
16  h  light/: 8  h  dark 
250  mL  (minimum) 

200  mL  (minimum) 

1“14  days  (all  same  age) 

10 

4  (minimxzm)  .single  dilution  method 
2  (minimum)  multiple  dilution  method 
40  (minimum)  single  dilution  method 
20  (minimum)  multiple  dilution  method 
None  (feed  prior  to  test) 

None,  unless  DO  concentration  falls  below  4.0 
ni'F/L;  rate  should  not  exceed  100  bubble.s/min . 
Upstream  receiving  water;  If  no  upstream  flow, 
synthetic  water  modified  to  reflect  effluent 
hardness . 

Mortality  (Statist.ically  significant  difference 
from  upstreajn  receiving  water  control  at  p<  0.05) 
90%  or  greater  survival  in  controls 
51 
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APPENDIX  3 

12  December  1996  Whiteman  AFB,  Missouri 
Industrial  Wastewater  System  Assessment 
Sample  Data:  Laboratory  Analyses 
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BASE  SAMPLE  NO: 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

GN965000  OEHL  SAMPLE  NO:  97008452 

NON- POTABLE  WATER 

CEIN140A  DATE  RECEIVED:  961213 

961212  DATE  REPORTED:  961218 

961218 
WHITE -1 

BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA 

200.9 

Cadmium 

0.002 

mg/L 

EPA 

200.7 

Chromium 

<0.010 

mg/L 

EPA 

200.7 

Copper 

0.042 

mg/L 

EPA 

200.7 

Lead 

<0.020 

mg/L 

EPA 

200 . 7 

Mercury 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0.005 

mg/L 

EPA 

200.9 

Sodium 

110.328 

mg/L 

EPA 

200.7 

Aluminum 

1.270 

mg/L 

EPA 

200.7 

Iron 

0.997 

mg/L 

EPA 

200.7 

Magnesium 

48.208 

mg/L 

EPA 

200.7 

Manganese 

0.993 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

10.997 

mg/L 

EPA 

200.7 

Silver 

<0.010 

mg/L 

EPA 

200.7 

Zinc 

0.062 

mg/L 

EPA 

200.7 

Comments : 

SAMPLE  SPIKE 
SAMPLE . 

<  -  Signifies 

RECOVERIES  ARE  LOW  DUE 

none  detected  and  the 

TO  ALKALINE  COMPOSITION  OF 

detection  limits. 

TO: 

509  AMDS/SGPB  10/96  PAGE  l(Cont'd) 

702  8  STREET 

WHITEMJUST  AFB  MO  65305-5001 


54 


COPY 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965000  OEHL  SAMPLE  NO:  97008452 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A 
DATE  COLLECTED:  961212 
DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


DATE  RECEIVED:  961213 
DATE  REPORTED:  961218 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN965000 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED: 

DATE  COLLECTED:  961212  DATE  REPORTED: 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


961213 

961216 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008428  ANALYSIS  DATE:  961213 


Test 


Results 


Units  Method 


Chemical  Oxygen  Demand  170 

Total  Organic  Carbon  30 


mg/L  EPA  410.4 

mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008429  ANALYSIS  DATE:  961213 


Test 


Results  Units 


Method 


Oil  and  Grease  83.2  mg/L 

Total  Petroleum  Hydroc.  72.0  mg/L 


EPA  413 
EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received:  from  labux.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2.ll) 
;  Mon,  16  Dec  96  14:16:57  cst 
Return-Path:  <HASLEY®labux . brooks . af .mil .brooks .af .mil > 

Received:  by  labiix.brooks.af.mil.brooks.af.mil  (1 . 37 . 109 . 16/hp-ux7 . 0) 
id  AA291137438;  Mon,  16  Dec  1996  14:17:18  -0600 
Date:  Mon,  16  Dec  1996  14:17:18  -0600 
From :  HASLEY®labux . brooks .af.mil. brooks . af , mil 

Message- Id:  <199612162017. AA291137438@labux.brooks.af.mil.brooks.af.mil> 

To :  mary . f ields®guardian . brooks .af.mil 
Subject:  WHITEMAN  AFB 
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BASE  SAMPLE  NO.- 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

GN965001  OEHL  SAMPLE  NO:  97008453 

NON- POTABLE  WATER 

CEIN14  0A  DATE  RECEIVED.-  961213 

961212  DATE  REPORTED:  961218 

961218 
WHITE- 1 

BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA 

200.9 

Cadmium 

<0.001 

mg/L 

EPA 

200.7 

Chromium 

<0.010 

mg/L 

EPA 

200.7 

Copper 

0.036 

mg/L 

EPA 

200.7 

Lead 

<0.020 

mg/L 

EPA 

200.7 

Mercury 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0.005 

mg/L 

EPA 

200.9 

Sodium 

363.697 

mg/L 

EPA 

200.7 

Aluminum 

1.751 

•mg/L 

EPA 

200.7 

Iron 

0.709 

mg/L 

EPA 

200.7 

Magnesium 

28.685 

mg/L 

EPA 

200.7 

Manganese 

0.180 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

15.551 

mg/L 

EPA 

200.7 

Silver 

<0.010 

mg/L 

EPA 

200.7 

Zinc 

0.101 

mg/L 

EPA 

200.7 

Comments : 

SAMPLE  SPIKE 
SAMPLE . 

<  -  Signifies 

RECOVERIES  ARE  LOW  DUE 

none  detected  and  the 

TO  ALKALINE  COMPOSITION  OF 

detection  limits. 

TO: 


10/96  PAGE  KCont'd) 


509  AMDS/SGPB 
702  8  STREET 

WHITEMAN  AFB  MO  65305-5001 
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COPY 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965001  OEHL  SAMPLE  NO: 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED: 

DATE  COLLECTED:  961212  DATE  REPORTED: 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


97008453 

961213 

961218 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE 


2 


COPY 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965001 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED :  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008430  ANALYSIS  DATE:  961213 


Test 


Results  Units 


Method 


Chemical  Oxygen  Demand  140 

Total  Organic  Carbon  44.0 


mg/L  EPA  410.4 

mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008431  ANALYSIS  DATE:  961213 


Test 


Results 


Units 


Method 


Oil  and  Grease  51.2 

Total  Petroleum  Hydroc .  44.0 


mg/L  EPA  413 

mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received:  from  lab\ix.brooks.af .mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2  11) 
;  Mon,  16  Dec  96  14:17:07  cst 
Return- Path :  <HASLEY®labux . brooks .af.mil. brooks . af . mil > 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1.37. 109. 16/hp-ux7.0) 
id  AA291227449;  Mon,  16  Dec  1996  14:17:29  -0600 
Date:  Mon,  16  Dec  1996  14:17:29  -0600 
From:  HASLEY@labux. brooks .af .mil .brooks .af .mil 

Message-Id:  <199612162017 .AA291227449@labux. brooks . af .mil .brooks .af .mil> 

To :  mary . f ields@guardian . brooks . af . mil 
Subject:  WHITEMAN  AFB 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 


**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965002  OEHL  SAMPLE  NO:  97008454 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961218 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE- 1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA 

200.9 

Cadmium 

0 . 001 

mg/L 

EPA 

200.7 

Chromium 

<0.010 

mg/L 

EPA 

200.7 

Copper 

<0.020 

mg/L 

EPA 

200.7 

Lead 

<0.020 

mg/L 

EPA 

200.7 

Mercury 

0 . 0026 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0 . 005 

mg/L 

EPA 

200 . 9 

Sodium 

415.081 

mg/L 

EPA 

200.7 

Aluminum 

2.582 

mg/L 

EPA 

200.7 

Iron 

1.353 

mg/L 

EPA 

200.7 

Magnesium 

23.044 

mg/L 

EPA 

200.7 

Manganese 

0.202 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

15.889 

mg/L 

EPA 

200.7 

Silver 

<0 . 010 

mg/L 

EPA 

200.7 

Zinc 

0 . 044 

mg/L 

EPA 

200 . 7 

Comments : 

SAMPLE  SPIKE 
SAMPLE . 

<  -  Signifies 

RECOVERIES  ARE  LOW  DUE 

none  detected  and  the 

TO  ALKALINE  COMPOSITION  OF 

detection  limits. 

TO: 

509  AMDS/ SGPB  10/96  PAGE  l(Cont'd) 

702  8  STREET 

WHITEMAN  AFB  MO  65305-5001 
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COPY 


BASE  SAMPLE  NO; 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

GN965002  OEHL  SAMPLE  NO: 

NON -POTABLE  WATER 

CEIN140A 

961212 

961218 

WHITE- 1 

BY:  MSGT  MARY  K.  FIELDS 


DATE  RECEIVED: 
DATE  REPORTED: 


97008454 

961213 

961218 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 


61 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN965002 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED: 

DATE  COLLECTED:  961212  DATE  REPORTED: 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


961213 

961216 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008432  ANALYSIS  DATE:  961213 


Test 


Results 


Units  Method 


Chemical  Oxygen  Demand  200 

Total  Organic  Carbon  35 


mg/L  EPA  410.4 

mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008433  ANALYSIS  DATE:  961213 


Test 


Results  Units 


Method 


Oil  and  Grease  400 

Total  Petroleum  Hydroc.  272 


mg/L  EPA  413 

mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received;  from  labux.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2.ll) 
;  Mon,  16  Dec  96  14:17:16  cst 
Return- Path :  <HASLEY@labux . brooks .af.mil. brooks . af . mil > 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1 . 37 . 109 . 16/hp-ux7 . 0) 
id  AA291307458;  Mon,  16  Dec  1996  14:17:38  -0600 
Date:  Mon,  16  Dec  1996  14:17:38  -0600 
From :  HASLEY@labux . brooks . af . mil . brooks . af . mil 

Message- Id:  <199612162017 .AA291307458®labux. brooks . af .mil .brooks . af .mil> 

To:  mary.fields@guardian.brooks.af.mil 
Subject:  WHITEMAN  AFB 


62 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965003  OEHL  SAMPLE  NO: 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED: 

DATE  COLLECTED:  961212  DATE  REPORTED: 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


97008455 

961213 

961218 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

0.017 

mg/L 

EPA 

200.9 

Cadmium 

0.282 

mg/L 

EPA 

200.7 

Chromium 

0.287 

mg/L 

EPA 

200.7 

Copper 

0.296 

mg/L 

EPA 

200.7 

Lead 

0.968 

mg/L 

EPA 

200 . 7 

Mercury 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

0.314 

mg/L 

EPA 

200.7 

Selenium 

<0.005 

mg/L 

EPA 

200.9 

Sodium 

573.162 

mg/L 

EPA 

200.7 

Aluminum 

0.552 

mg/L 

EPA 

200.7 

Iron 

0.518 

mg/L 

EPA 

200.7 

Magnesium 

53.233 

mg/L 

EPA 

200.7 

Manganese 

0.370 

mg/L 

EPA 

200.7 

Molybdenum 

0.258 

mg/L 

EPA 

200.7 

Potassium 

16.177 

mg/L 

EPA 

200.7 

Silver 

0.221 

mg/L 

EPA 

200.7 

Zinc 

0.315 

mg/L 

EPA 

200.7 

Comments : 

SAMPLE  SPIKE 
SAMPLE . 

<  -  Signifies 

RECOVERIES  ARE  LOW  DUE 

none  detected  and  the 

TO  ALKALINE  COMPOSITION  OF 

detection  limits. 

TO: 


509  AMDS/SGPB  10/96 

702  8  STREET 

WHITEMAN  AFB  MO  65305-5001 


PAGE  l(Cont'd) 
COPY 
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BASE  SAMPLE  NO: 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

GN965003  OEHL  SAMPLE  NO:  97008455 

NON- POTABLE  WATER 

CEIN140A  DATE  RECEIVED:  961213 

961212  DATE  REPORTED:  961218 

961218 
WHITE- 1 

BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr. ,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965003 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K,  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008434  ANALYSIS  DATE:  961213 


Test 


Results  Units 


Method 


Chemical  Oxygen  Demand  1130  mg/L 

Total  Organic  Carbon  445  mg/L 


EPA  410.4 
EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008435  ANALYSIS  DATE:  961213 


Test 


Results  Units 


Method 


Oil  and  Grease  88.0 

Total  Petroleum  Hydroc.  72.0 


mg/L  EPA  413 

mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


'Received:  from  labux.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2.ll) 
;  Mon,  16  Dec  96  14:17:58  cst 
Return- Path :  <HASLEY®labux . brooks .af.mil. brooks . af . mil> 

Received:  by  labxix.brooks.af.mil.brooks.af.mil  (1 . 37 . 109 . 16/hp-ux7 . 0) 
id  AA292377500;  Mon,  16  Dec  1996  14:18:20  -0600 
Date:  Mon,  16  Dec  1996  14:18:20  -0600 
From :  HASLEY®labux . brooks . af . mil . brooks .af.mil 

Message-Id:  <199612162018 .AA292377500®labux. brooks . af .mil .brooks . af .mil> 

To :  mary . fields ©guardian . brooks . af . mil 
Subject:  WHITEMAN  AFB 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965004  OEHL  SAMPLE  NO: 

SAMPLE  TYPE:  NON-POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED: 

DATE  COLLECTED:  961212  DATE  REPORTED: 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE- 1 

STAPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


97008456 


961213 

961218 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

<0 . 005 

mg/L 

EPA 

200.9 

Cadmium 

0.001 

mg/L 

EPA 

200.7 

Chromium 

<0 . 010 

mg/L 

EPA 

200.7 

Copper 

<0.020 

mg/L 

EPA 

200.7 

Lead 

<0.020 

mg/L 

EPA 

200.7 

Mercury 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0.005 

mg/L 

EPA 

200.9 

Sodium 

110.383 

mg/L 

EPA 

200.7 

Aluminum 

0.953 

mg/L 

EPA 

200.7 

Iron 

0.724 

mg/L 

EPA 

200.7 

Magnesium 

43 . 543 

mg/L 

EPA 

200.7 

Manganese 

0.851 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

10.323 

mg/L 

EPA 

200.7 

Silver 

<0.010 

mg/L 

EPA 

200.7 

Zinc 

0.062 

mg/L 

EPA 

200.7 

Comments : 


SAMPLE  SPIKE  RECOVERIES  ARE  LOW  DUE  TO  ALKALINE  COMPOSITION  OF 
SAMPLE . 

<  -  Signifies  none  detected  and  the  detection  limits. 


TO: 

509  AMDS/SGPB  10/96  PAGE  l(Cont'd) 

702  8  STREET 

WHITEMAN  AFB  MO  65305-5001 
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COPY 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965004  OEHL  SAMPLE  NO;  97008456 

SAMPLE  TYPE:  NON- POTABLE  WATER 

I 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961218 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE- 1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965004 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008436  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Chemical  Oxygen  Demand  240  mg/L  EPA  410.4 

Total  Organic  Carbon  35  mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008437  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Oil  and  Grease  88.8  mg/L  EPA  413 

Total  Petroleum  Hydroc.  64.0  mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received:  from  labux.brooks.af.mil.brooks.af.mil  byguardian.brooks.af.mil  (SMTPLINK  V2  11) 
;  Mon,  16  Dec  96  14:18:08  cst 
Return- Path :  <HASLEY®labux . brooks .af.mil. brooks . af . mil> 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1 . 37 . 109 . 16/hp-\ix7 . 0) 
id  AA292487510;  Mon,  16  Dec  1996  14:18:30  -0600 
Date:  Mon,  16  Dec  1996  14:18:30  -0600 
From:  HASLEY®labvix . brooks .af.mil.brooks.af.mil 

Message-Id:  <199612162018 .AA292487510®labux. brooks . af.mil .brooks .af.mil> 

To :  mary . f ieldsSguardian . brooks .af.mil 
Subject:  WHITEMAN  AFB 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965005  OEHL  SAMPLE  NO: 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED: 

DATE  COLLECTED:  961212  DATE  REPORTED: 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


97008457 

961213 

961218 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA  200.9 

Cadmium 

<0 . 001 

mg/L 

EPA  200.7 

Chromium 

<0.010 

mg/L 

EPA  200.7 

Copper 

<0.020 

mg/L 

EPA  200.7 

Lead 

<0.020 

mg/L 

EPA  200.7 

Mercury- 

<0 .0002 

mg/L 

EPA  245.2 

Nickel 

<0.020 

mg/L 

EPA  200.7 

Selenium 

<0.005 

mg/L 

EPA  200.9 

Sodium 

355.851 

mg/L 

EPA  200.7 

Aluminum 

0.631 

■  mg/L 

EPA  200.7 

Iron 

0.252 

mg/L 

EPA  200.7 

Magnesium 

25.637 

mg/L 

EPA  200.7 

Manganese 

0.142 

mg/L 

EPA  200.7 

Molybdenum 

<0.030 

mg/L 

EPA  200.7 

Potassium 

14.387 

mg/L 

EPA  200.7 

Silver 

<0.010 

mg/L 

EPA  200.7 

Zinc 

<0.050 

mg/L 

EPA  200.7 

Comments : 


SAMPLE  SPIKE  RECOVERIES  ARE  LOW  DUE  TO  ALKALINE  COMPOSITION  OF 
SAMPLE . 

<  -  Signifies  none  detected  and  the  detection  limits. 


TO: 


10/96  PAGE  l(Cont'd) 


509  AJyiDS/SGPB 
702  8  STREET 

WHITEMAN  AFB  MO  65305-5001 
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COPY 


AL/OEA 

2402  E  DRIVE 

BROOKS  AFB,  TEXAS 


,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965005  OEHL  SAMPLE  NO:  97008457 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961218 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN965005 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008438  ANALYSIS  DATE:  961213 


Test 


Results 


Units  Method 


Chemical  Oxygen  Demand  10  mg/L 

Total  Organic  Carbon  25  mg/L 


EPA  410.4 
EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008439  ANALYSIS  DATE:  961213 


Test 


Results 


Units  Method 


Oil  and  Grease  70.4 

Total  Petroleum  Hydroc.  56.0 


mg/L  EPA  413 

mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received:  from  labux.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2  11) 
;  Mon,  16  Dec  96  14:18:19  cst 
Return- Path :  <HASLEY®labux . brooks .af.mil. brooks . af . mil > 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1 . 37 . 109 . 16/hp-'ux7 . 0) 
id  AA292607520;  Mon,  16  Dec  1996  14:18:41  -0600 
Date:  Mon,  16  Dec  1996  14:18:41  -0600 
From :  HASLEY®labux . brooks .af.mil. brooks . af . mil 

Message-Id:  <199612162018 . AA292607520@labux.brooks.af.mil.brooks.af.mil> 

To :  mary . f ields®guardian . brooks . af . mil 
Subject:  WHITEMAN  AFB 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965006  OEHL  SAMPLE  NO 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED: 

DATE  COLLECTED:  961212  DATE  REPORTED: 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA  200.9 

Cadmium 

<0.001 

mg/L 

EPA  200.7 

Chromium 

<0.010 

mg/L 

EPA  200.7 

Copper 

<0.020 

mg/L 

EPA  200.7 

Lead 

<0.020 

mg/L 

EPA  200.7 

Mercury 

<0.0002 

mg/L 

EPA  245.2 

Nickel 

<0.020 

mg/L 

EPA  200.7 

Selenium 

<0.005 

mg/L 

EPA  200.9 

Sodium 

384.351 

mg/L 

EPA  200.7 

Aluminum 

0.655 

mg/L 

EPA  200.7 

Iron 

0.302 

mg/L 

EPA  200.7 

Magnesium 

29.535 

mg/L 

EPA  200.7 

Manganese 

0.128 

mg/L 

EPA  200.7 

Molybdenum 

<0.030 

mg/L 

EPA  200.7 

Potassium 

15.469 

mg/L 

EPA  200.7 

Silver 

<0.010 

mg/L 

EPA  200.7 

Zinc 

<0.050 

mg/L 

EPA  200.7 

Comment  s : 


SAMPLE  SPIKE  RECOVERIES  ARE  LOW  DUE  TO  ALKALINE  COMPOSITION  OF 
SAMPLE . 

<  -  Signifies  none  detected  and  the  detection  limits. 

TO: 

509  AMDS/SGPB  10/96  PAGE  l(Cont'd) 

702  8  STREET 

WHITEMAN  AFB  MO  65305-5001  COPY 
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:  97008458 


961213 

961218 


BASE  SAMPLE  NO: 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

GN965006  OEHL  SAMPLE  NO: 

NON- POTABLE  WATER 

CEIN140A  DATE  RECEIVED: 

961212  DATE  REPORTED: 

961218 

WHITE -1 

BY:  MSGT  MARY  K.  FIELDS 


97008458 

961213 

961218 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN965006 
SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE 

DATE  COLLECTED:  961212  DATE 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


RECEIVED: 
REPORTED : 


961213 

961216 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008440  ANALYSIS  DATE:  961213 


Test 


Results 


Units  Method 


Chemical  Oxygen  Demand  20 

Total  Organic  Carbon  20 


mg/L  EPA  410.4 

mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008441  ANALYSIS  DATE:  961213 


Test 


Results 


Units  Method 


Oil  and  Grease  72 . 0 

Total  Petroleum  Hydroc.  70.4 


mg/L  EPA  413 

mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received:  from  labux.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2  11) 
;  Mon,  16  Dec  96  14:18:34  cst 
Return- Path :  <HASLEY®labux . brooks .af.mil. brooks . af . mil> 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1 . 37 . 109 . 16/hp-ux7 . 0) 
id  AA292767535;  Mon,  16  Dec  1996  14:18:55  -0600 
Date:  Mon,  16  Dec  1996  14:18:55  -0600 
From :  HASLEY®labux . brooks .af.mil. brooks .af.mil 

Message-Id:  <199612162018 .AA292767535®labux. brooks . af.mil .brooks .af.mil> 

To :  mary. fields®guardian. brooks . af.mil 
Subject:  WHITEMAN  AFB 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965007  OEHL  SAMPLE  NO: 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED: 

DATE  COLLECTED:  961212  DATE  REPORTED: 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


97008459 


961213 

961218 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

0.007 

mg/L 

EPA 

200.9 

Cadmium 

<0.001 

mg/L 

EPA 

200.7 

Chromium 

<0.010 

mg/L 

EPA 

200.7 

Copper 

<0.020 

mg/L 

EPA 

200.7 

Lead 

<0.020 

mg/L 

EPA 

200.7 

Mercury 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0.005 

mg/L 

EPA 

200.9 

Sodium 

442.669 

mg/L 

EPA 

200.7 

Aluminum 

0.231 

•mg/L 

EPA 

200.7 

Iron 

0.180 

mg/L 

EPA 

200.7 

Magnesium 

31.408 

mg/L 

EPA 

200.7 

Manganese 

0.142 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

15.230 

mg/L 

EPA 

200.7 

Silver 

<0 . 010 

mg/L 

EPA 

200.7 

Zinc 

<0.050 

mg/L 

EPA 

200.7 

Comments : 

SAMPLE  SPIKE 
SAMPLE . 

<  -  Signifies 

RECOVERIES  ARE  LOW  DUE 

none  detected  and  the 

TO  ALKALINE  COMPOSITION  OF 

detection  limits. 

TO: 

509  AMDS/SGPB 

702  8  STREET 

10/96 

PAGE 

1 (Cent ' d) 

WHITEMAN  AFB  MO  65305-5001 

COPY 
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BASE  SAMPLE  NO: 
STUyiPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

GN965007  OEHL  SAMPLE  NO: 

NON- POTABLE  WATER 

CEIN140A  DATE  RECEIVED: 

961212  DATE  REPORTED: 

961218 

WHITE- 1 

BY:  MSGT  MARY  K.  FIELDS 


97008459 

961213 

961218 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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Ali/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965007 
SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008442  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Chemical  Oxygen  Demand  150  mg/L  EPA  410.4 

Total  Organic  Carbon  125  mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008443  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Oil  and  Grease  27.2  mg/L  EPA  413 

Total  Petroleum  Hydroc.  16.0  mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


‘Received:  fromlabux.brooks.af.mil.brooks.af.mil  byguardian.brooks.af.mil  (SMTPLINKV2.il) 
;  Mon,  16  Dec  96  14:18:47  CSt 
Return-Path:  <HASLEY®labux . brooks . af . mil .brooks .af .mil> 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1.37. 109. 16/hp-ux7.0) 
id  AA292927548;  Mon,  16  Dec  1996  14:19:09  -0600 
Date:  Mon,  16  Dec  1996  14:19:09  -0600 
From :  HASLEY®labux . brooks . af . mil . brooks . af . mil 

Message- Id:  <199612162019. AA292927548®labux. brooks.af.mil.brooks.af.mil> 

To :  mary . f ields@guardian . brooks . af . mil 
Subject:  WHITEMAN  AFB 
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2402  E  DRIVE 
BROOKS  AFB,  TEXAS 


78235-5114 


**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965008  OEHL  SAMPLE  NO:  97008460 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961218 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE- 1 


SAMPLE  SUBMITTED  BY: 

MSGT  MARY  K.  FIELDS 

RESULTS 

Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA 

200.9 

Cadmium 

0.001 

mg/L 

EPA 

200.7 

Chromium 

<o.oio 

mg/L 

EPA 

200.7 

Copper 

<0.020 

mg/L 

EPA 

200.7 

Lead 

<0.020 

mg/L 

EPA 

200.7 

Mercury- 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0.005 

mg/L 

EPA 

200.9 

Sodium 

121.912 

mg/L 

EPA 

200.7 

Aluminum 

0.809 

mg/L 

EPA 

200.7 

Iron 

0.597 

mg/L 

EPA 

200.7 

Magnesium 

46.115 

mg/L 

EPA 

200.7 

Manganese 

0.920 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

11.805 

mg/L 

EPA 

200.7 

Silver 

<0.010 

mg/L 

EPA 

200.7 

Zinc 

<0.050 

mg/L 

EPA 

200.7 

Comments : 


SAMPLE  SPIKE  RECOVERIES  ARE  LOW  DUE  TO  ALKALINE  COMPOSITION  OF 
SAMPLE . 

<  -  Signifies  none  detected  and  the  detection  limits. 


TO: 


PAGE  KCont'd) 


509  AMDS/SGPB 
702  8  STREET 

WHITEMAN  AFB  MO  65305-5001 


10/96 


COPY 


BASE  SAMPLE  NO: 
STAPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

GN965008  OEHL  SAMPLE  NO: 

NON- POTABLE  WATER 

CEIN140A  DATE  RECEIVED: 

961212  DATE  REPORTED: 

961218 

WHITE- 1 

BY:  MSGT  MARY  K.  FIELDS 


97008460 

961213 

961218 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965008 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008444  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Chemical  Oxygen  Demand  3  00  mg/L  EPA  410.4 

Total  Organic  Carbon  25  mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008445  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Oil  and  Grease  64.0  mg/L  EPA  413 

Total  Petroleum  Hydroc.  48.0  mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received:  from  labux.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2.ll) 
;  Mon,  16  Dec  96  14:19:01  cst 
Return- Path:  <HASLEY@labux. brooks . af .mil .brooks . af .mil> 

Received:  by  labux . brooks . af .mil.brooks.af.mil  (1.37. 109 . 16/hp-ux7 . 0) 
id  AA293127563;  Mon,  16  Dec  1996  14:19:23  -0600 
Date:  Mon,  16  Dec  1996  14:19:23  -0600 
From :  HASLEY®labux . brooks . af . mil . brooks .af.mil 

Message- Id:  <199612162019 .AA293127563®labux. brooks . af .mil .brooks . af .mil> 

To :  mary . f ields®guardian . brooks . af . mil 
Subject:  WHITEMAN  AFB 
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BASE  SAMPLE  NO: 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 
REPORT  OF  ANALYSIS 

GN965009  OEHL  SAMPLE  NO: 

NON- POTABLE  WATER 

CEIN140A 

961212 

961218 

WHITE -1 

BY:  MSGT  MARY  K.  FIELDS 


DATE  RECEIVED: 
DATE  REPORTED: 


97008461 

961213 

961218 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA 

200.9 

Cadmium 

<0.001 

mg/L 

EPA 

200.7 

Chromium 

<0.010 

mg/L 

EPA 

200.7 

Copper 

<0.020 

mg/L 

EPA 

200.7 

Lead 

<0.020 

mg/L 

EPA 

200.7 

Mercury 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0.005 

mg/L 

EPA 

200.9 

Sodium 

330.178 

mg/L 

EPA 

200.7 

Aluminum 

0.052 

mg/L 

EPA 

200.7 

Iron 

0.047 

mg/L 

EPA 

200.7 

Magnesium 

29.611 

mg/L 

EPA 

200.7 

Manganese 

0.068 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

13.540 

mg/L 

EPA 

200.7 

Silver 

<0.010 

mg/L 

EPA 

200.7 

Zinc 

<0.050 

mg/L 

EPA 

200.7 

Comments : 

SAMPLE  SPIKE 
SAMPLE . 

<  -  Signifies 

RECOVERIES  ARE  LOW  DUE 

none  detected  and  the 

TO  ALKALINE  COMPOSITION  OF 

detection  limits. 

TO: 

509  AMDS/SGPB  10/96  PAGE  l(Cont'd) 

702  8  STREET 

WHITEMAN  AFB  MO  65305-5001  COPY 
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BASE  SAMPLE  NO: 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

GN965009  OEHL  SAMPLE  NO:  97008461 

NON- POTABLE  WATER 

CEIN140A  DATE  RECEIVED:  961213 

961212  DATE  REPORTED:  961218 

961218 
WHITE -1 

BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 


Results  Units 


Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN965009 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008446  ANALYSIS  DATE:  961213 


Test 


Results 


Units  Method 


Chemical  Oxygen  Demand  180 

Total  Organic  Carbon  25 


mg/L  EPA  410.4 

mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008447  ANALYSIS  DATE:  961213 


Test 


Results  Units 


Method 


Oil  and  Grease  11.2 

Total  Petroleum  Hydroc .  8.0 


mg/L  EPA  413 

mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received:  from  labux.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2  ll) 
;  Mon,  16  Dec  96  14:19:17  cst 
Return- Path :  <HASLEY®labiix . brooks .af.mil. brooks . af . mil > 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1 . 37 . 109 . 16/hp-ux7 . 0) 
id  AA293297579;  Mon,  16  Dec  1996  14:19:39  -0600 
Date:  Mon,  16  Dec  1996  14:19:39  -0600 
From :  HASLEY®labux . brooks .af.mil. brooks .af.mil 

Message- Id:  <199612162019. AA293297579®labux. brooks.af.mil.brooks.af.mil> 

To :  mary . f ields®guardian . brooks . af . mil 
Subject:  WHITEMAN  AFB 


83 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235- 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN96501.0  OEHL  SAMPLE  NO:  97008462 

SAMPLE  TYPE:  NON-POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961218 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 


SAMPLE  SUBMITTED  BY: 

MSGT  MARY  K.  FIELDS 

RESULTS 

Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA 

200.9 

Cadmium 

<0.001 

mg/L 

EPA 

200.7 

Chromium 

<0.010 

mg/L 

EPA 

200.7 

Copper 

<0.020 

mg/L 

EPA 

200.7 

Lead 

<0 . 020 

mg/L 

EPA 

200.7 

Mercury- 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0 . 005 

mg/L 

EPA 

200.9 

Sodium 

343 . 173 

mg/L 

EPA 

200.7 

Aluminum 

0.159 

mg/L 

EPA 

200.7 

Iron 

0 . 110 

mg/L 

EPA 

200.7 

Magnesium 

28.808 

mg/L 

EPA 

200.7 

Manganese 

0.086 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

13.373 

mg/L 

EPA 

200.7 

Silver 

<0 . 010 

mg/L 

EPA 

200.7 

Zinc 

<0.050 

mg/L 

EPA 

200.7 

Comments : 


SAMPLE  SPIKE  RECOVERIES  ARE  LOW  DUE  TO  ALKALINE  COMPOSITION  OF 
SAMPLE . 

<  -  Signifies  none  detected  and  the  detection  limits. 


TO: 


509  AMDS/SGPB  10/96  PAGE  l(Cont'd) 

702  8  STREET 

WHITEMAN  AFB  MO  65305-5001 
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COPY 


AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965010  OEHL  SAMPLE  NO:  97008462 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  CEIN140A  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961218 

DATE  ANALYZED:  961218 

PROJECT  ID:  WHITE -1 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 


Results  Units 


Method 


Reviewed  by:  Paul  G.  Randolph  Jr.,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965010 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008448  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Chemical  Oxygen  Demand  60  mg/L  EPA  410.4 

Total  Organic  Carbon  20  mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008449  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Oil  and  Grease  16.0  mg/L  EPA  413 

Total  Petroleum  Hydroc.  14.4  mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


Received:  from  labxix.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2  11) 
;  Mon,  16  Dec  96  14:19:31  cst 
Return- Path :  <HASLEY®labux . brooks . af .mil .brooks . af .mil> 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1 . 37 . 109 . 16/hp-ux7 . 0) 
id  AA293377593 ;  Mon,  16  Dec  1996  14:19:53  -0600 
Date:  Mon,  16  Dec  1996  14:19:53  -0600 
From:  HASLEY@labux.brooks.af.mil .brooks.af.mil 

Message-Id:  <199612162019. AA293377593@labux.brooks.af.mil.brooks.af.mil> 

To :  mary . f ields®guardian . brooks .af.mil 
Subject:  WHITEMAN  AFB 
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AL/OEA 

2402  E  DRIVE 

BROOKS  AFB,  TEXAS 


* 


BASE  SAMPLE  NO: 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

GN965011  OEHL  SAMPLE  NO:  97008463 

NON- POTABLE  WATER 

CEIN140A  DATE  RECEIVED:  961213 

961212  DATE  REPORTED:  961218 

961218 
WHITE- 1 

BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 

Results 

Units 

Method 

Arsenic 

<0.005 

mg/L 

EPA 

200.9 

Cadmium 

<0,001 

mg/L 

EPA 

200.7 

Chromium 

<0,010 

mg/L 

EPA 

200.7 

Copper 

<0 , 020 

mg/L 

EPA 

200.7 

Lead 

<0.020 

mg/L 

EPA 

200.7 

Mercury- 

<0.0002 

mg/L 

EPA 

245.2 

Nickel 

<0.020 

mg/L 

EPA 

200.7 

Selenium 

<0 .005 

mg/L 

EPA 

200.9 

Sodium 

383.021 

mg/L 

EPA 

200.7 

Aluminum 

0.204 

.  mg/L 

EPA 

200.7 

Iron 

0.064 

mg/L 

EPA 

200.7 

Magnesium 

25.496 

mg/L 

EPA 

200.7 

Manganese 

0.073 

mg/L 

EPA 

200.7 

Molybdenum 

<0.030 

mg/L 

EPA 

200.7 

Potassium 

13 . 937 

mg/L 

EPA 

200.7 

Silver 

<0.010 

mg/L 

EPA 

200.7 

Zinc 

<0 . 050 

mg/L 

EPA 

200.7 

Comments : 

SAMPLE  SPIKE 
SAMPLE . 

<  -  Signifies 

RECOVERIES  ARE  LOW  DUE 

none  detected  and  the 

TO  ALKALINE  COMPOSITION  OF 

detection  limits. 

TO: 


10/96  PAGE  l(Cont'd) 


509  AMDS/SGPB 
702  8  STREET 

WHITEMAN  AFB  MO  65305-5001 
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COPY 


BASE  SAMPLE  NO: 
SAMPLE  TYPE: 

SITE  IDENTIFIER: 
DATE  COLLECTED: 
DATE  ANALYZED: 
PROJECT  ID: 
SAMPLE  SUBMITTED 


iUi/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 

**  THIS  IS  A  COPY  ** 

REPORT  OF  ANALYSIS 

GN965011  OEHL  SAMPLE  NO:  97008463 

NON- POTABLE  WATER 

CEIN140A  DATE  RECEIVED:  961213 

961212  DATE  REPORTED:  961218 

961218 
WHITE -1 

BY:  MSGT  MARY  K.  FIELDS 


RESULTS 


Test 


Results  Units  Method 


Reviewed  by:  Paul  G.  Randolph  Jr. ,  GS-12 

Chemist,  Metal  Analysis  Function 


PAGE  2 


COPY 
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AL/OEA 
2402  E  DRIVE 

BROOKS  AFB,  TEXAS,  78235-5114 
REPORT  OF  ANALYSIS 

BASE  SAMPLE  NO:  GN965011 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  961213 

DATE  COLLECTED:  961212  DATE  REPORTED:  961216 

DATE  ANALYZED:  961213 

SAMPLE  SUBMITTED  BY:  MSGT  MARY  K.  FIELDS 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008450  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Chemical  Oxygen  Demand  340  mg/L  EPA  410.4 

Total  Organic  Carbon  50  mg/L  EPA  415.1 


PRESERVATION  GROUP  A,  B,  C  OEHD  SAMPLE  #:  97008451  ANALYSIS  DATE:  961213 

Test  Results  Units  Method 

Oil  and  Grease  88.0  mg/L  EPA  413 

Total  Petroleum  Hydroc.  80.8  mg/L  EPA  418.1 


TO: 

MSGT  MARY  K.  FIELDS  PAGE  1 

ALL  PAPERWORK  IS  GIVEN  TO  OUR  PRGM  MGRS 


^Received:  from  labvix.brooks.af.mil.brooks.af.mil  by  guardian.brooks.af.mil  (SMTPLINK  V2  11) 
;  Mon,  16  Dec  96  14:19:49  CSt 
Return- Path :  <HASLEY®labvix . brooks .af.mil. brooks . af . mil > 

Received:  by  labux.brooks.af.mil.brooks.af.mil  (1.37. 109. 16/hp-vix7.0) 
id  AA293507608;  Mon,  16  Dec  1996  14:20:09  -0600 
Date:  Mon,  16  Dec  1996  14:20:09  -0600 
From :  HASLEY®labux . brooks . af . mil . brooks .af.mil 

Message-Id:  <199612162020 .AA293507608@labux. brooks .af.mil .brooks .af.mil> 

To :  mary . f ields@guardian . brooks .af.mil 
Subject:  WHITEMAN  AFB 
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